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This Note for the ready taking the height of tiie 
Pole, by the height of the Pole-Star, ſhould have 
ended the Book, but wanting room [I place it 
here : Conſider the 23 Fg. where P is the North 
. Pole, ZPN the Meridian, the Circle ZdNb, the 
Circle the Pole X makes abaut the Pole, Z the 
Pole X above, N under the Pole, 4 the Pole- 
ſtar in any Quarter of the Circle, PZ or FN j; 
the Radius = this year 1674 to 29. 25'.59”; or 
8759”, and for every year to come fubſtraCting 
20” it will be 1675 = 8739. 1676= 871g, &c, 
Next thing to know, is the Right Aſcention of 
the Pole 6, which this year will be 99. 1. 46 
at Z, and every year adding 1', 45" to the for- 
' mer makes it to be 1675 = 9®. 14. 40', 1676 
=99, 16', 34", ©c. which muſt be turned into 
tine, allowing every depree 4', &c. Subſtratt 
the © right aſcenſion from the Pole X-ripht aſe, 
leaves the time of the Pole X right aſc. at Z 
above the Pole, 2nd adding 12 hours at N under, 

Now by a true Pendulum Watch, at any tire 
when you would find the Lat. having the time 
of the Night, take the Diff. betwixt the Pole X 
right aſc. at-Z and that time,and turning that in- 
to deg. '&", it ſhews in what part ofthe Circle 
the ÞP. X is, and in what Quadrant, and the £ at 
P. Laſily,add:the Log? of the Cofine of 4d B 0,8 
d B, or P =, and ſubſtra&t Rad. it gives the Log 
of Po. Now the height of the Þ. X leſs or mort 
Po. = height of the Pole. | | 
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Military Architecture : By Sir Fons 
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that come undey the North Pole, and 
their right Aſcenſions. Lat, 519, 32", 
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This Note for the ready taking the height of the 
Pole, by the height of the Pole-Star, ſhould have 
ended the Book, but wanting room [I place it 
here : Conſider the 23 Fig. where Þ is the North 
Pole, ZPN the Meridian, the Circle Z4dNb, the 
Circle the Pole X makes abaut the Pole, Z the 
Pole X above, N under the Pole, 4 the Pole- 
ſtar in any Quarter of the Circle, PZ or FN i; 
the Radius = this year 1674 to 29. 25'.59”; or 
8759", and for every year tocome fubſtracting 
20” it will be 1675 = 8739. 1676= 871g, &c, 
Next thing to know, is the Right Aſcention of 
the Pole 6, which this year will be 99. 1. 46 
at Z, and every year adding 1', 45" to the for- 
- mer makes it to be 1675 = 9®. 14. 40', 1676 
=99?, 16', 34", ©c. which muſt be turned into 
tine, allowing every depree 4', ©c. Subſtratt 
the (© right aſcenſion from the Pole X right aſe, 
leaves the time of the Pole X right aſc. atZ 

above the Pole, 2nd adding 1 2 hours at Nunder, 
Now by a true Pendulum Watch, at any tine 
when you would find the Lat. having the rime 
of the Night, take the Diff. betwixt the Pole X 
right aſc. at:Z and that time,and turning that in- 
to deg. ' & ", it fhews in what part ofthe Circle 
the ÞP. X is, and in what Quadrant, and the £ at 
P. Laſily,add:the Log* of the Coſine of 4 B 0,8 
d B, or Þ z, and ſubſtra& Rad. it gives the Log. 
of Po. Now the height of the Þ. X leſs or more 
Po. = height of the Pole. 


— 


Modern Fortifications; or Elements 6f 
Military Architecture : By Sir Fora 
Moore. Iliuſtrated with ſeveral Figures 
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The ufes of three ſmall Tablz3-torfin 
ing the Dayes of the Month, Sims place, 
Right Aſcention, the Prime, Epatt, Moon, 
Tides, Stars, &c. for Ever. | 


The Srft Table or Figure, 
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This Table begins the firſt of Fanuary, and 
contains the dayes of the Year; the firſt of Fa- | 
«ary is made black, and ſo every ſeventh until 
the years end ; there runs along in another Line 
the place of the Sun anſwering and oppoſite to 
the Dayes, ( viz.) every depree of the Eccliptick 
from T to X through the whole Eccliptick, and 
near to this laſt Line, there runs a Line expreſ- 
ſing the right Aſcenſion of the (®) or Star an- 
ſwering unto 24 hours, each hour is divided in- 
to 20 parts which are fix minutes a- piece ; near 
It are placed ſmall Afteriſms with Letters by 
them for 20 of the principal Stars ſet down in 
the Third Table. 


The Second Table or Figure, 


This Table, Entitled an Almanack for 140. 
Years, has in the middle Dominical Letters all 
the ſeven backward from A to B, above which 
areyears paſt, and below years to come, with | 
the Prime or Golden Number under the Years, | 


and the Cycle of the'Sun below : theſe years are þ 


expreſt by two Figures, and ſometimes by one, 
and are all the Leap-years that are betwixt the 
Year 1600 and 1740, by explaining the lower 
Tow you will ea(ily perceive all. In one Line 
there is 1660 begins, 1672,1656, 1668, 16809; 
I664, and 1676, follow, all which are Leap- 
years, and has to each Year the Dominical Let- 
ter above and Prime below, and thoſe in- 
termediate Years that are not Leap-years are 
to be ſupplyed. Suppoſe I begin at 1660 which 
hath G for Dom. Letter , and Prime 8; for. 
-I 661 it will have F for Dom.Let.and 9 for Prime, 
and is ſuppoſed to ſtand in the room of (72) For 
1662 inſtead of (56) 1663 inſtead of (68) 
1664 inſtead of-(90) and then 16643 ſo that 
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Leap-year is twice accounted, one for that part 
of the Year, from the beginning of Jannaary to 
the end of February, the latter far the other 
Part of the Year, and has two Dom. Let. Fur-. 
ther, 1672 is in the Table, but this preſent 


Year 1674 is not there, but imagined to ſtand. 


In the place of 1668, and has D for the: Dom. 
Let. and 3 for the Prime accounting from the 


laſt Leap year 1. On either fide of the laſt 


Oblong are the Months in order, with the Fe- 
ſti-als, Terms, and Notable Dayes in each 
Month, when they fall upon. The moveable 


_ .* Feaſts are marked with a ſmall ſtar, as in Fe- 
_t * Gruary Shrove-Tuefday, and in March Eaſter- 
: Sunday, and have a day ſet to them, to which 
* every Year another number being added makes. 
_ them certain. | | 


The Third Table or Figure, 


This Table has on the left hand in four ſmall 
Columns, (Tr) The Prime expreſſed by Points 
and Figures down to 19; (2) The Epact an= 
ſyering to the Prime; (3) The Dominical Let- 


ter; (4) A number anſwering, which ſerves for ]. 


al.ertaining the Moveable Feaſts. Next the 


former are the Names and Declinations of twen- | 


ty principal fixed Stars, with the Letters of the 
Alphabet, to dire&t wiere theſe ſtars are to be 
found in the 1 Table for their right Aſcen(tons, 
and the fourth Column ſhews whether their De- 


clinations be North or South. The laſt thing in 


this Tavle obſervable, is, the New Moons or 
Changes; it has 13 Columns, the firſt are the 


Years of the Lord, every Tenth year expreſſed. 
from the o which ſignifies 1600, and fo you- 


will find all the figures that ſtand right, which 
are 1, 2, 3, 4, 5z 6, 7, $8, 9. ſtand for 1610, 
1620, &c. Then 4 ſtands for 1790, and ſo the 
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The Coltmms under the 12 Months expreſſe 
the day of the mean Change of the Y every 
month, if the Figure ſtand right 3-that is, with 
Its head up-it ſtands (mgly for ſommuch, if it ſtand 
with its head to tbe right band it ſignifies 10, 
and ſo many dayes beſides, if towards the. letr 
haad then 20 and above, if downwards then 30 ' 
and above. I 
: Sus particular uſe of the three Tables afore-. 
aid, 
Uſe r. To find the Prime, Dom. Let. and 
Cycle of the (@ for any year propoſed. 

Example, 1674, I find Table 2 among the 
years -72 laft Leap-year, I tell on 1673, 7, 
where. (68): ſtands, D is the Dom, Let. 3 the 
Golden Number -{ by accounting from 1 under: 
_ (72 )and-3 the 9) Cycle, Again, if 1676 were 
propoſed; G and A: the Dom. Let. 5 the Prime, 
and-5{.) Cycle. - 3 

'3. To find the EpaR, in the third Table un- 
der the title'cf- Epacts. againſt the Prime, as a- 
painſt 3 the Prime, the.. EpaCt 1s 3,: againſt 5. 


EpaCt 25, GN rio « 

3- To find what day. the year begins on, be-. 
caule A is alwayes the firſt of Fanuary, if that. 
be the Dom. Ler. then it is Sunday, if any o- 
ther, as in-the year. 1674 D, tell back to A, as. 
D Sunday, C Saturday, B Fryday, D Thurſ- 
day : All the black dayes in ( Table 1) are - 
Tharſdayes that year, and having the Thurſ- 
dayes the reſt are. had : And thus you may. 
f5od whether any- Leaſe or Bond be right dated, + 
and what day of the week. any day will fall on - 
\ tiatis to come, he .R 

4. (Table 1): azainſt the day-oFthe week you- 
may find the. place of the (#), and the right Af. 
ceniion ; as againſt the 25th'of ' March, the 15 , Ws 
depree of Arzes ſtands, apd the right Aſceniion- 


3.» and 8'.. 
5, The. 


& 

« The (2 Table) amongft the Months ſhews- 
the Feſtivals and Termes if they be fixt 3 but 
'r the Moveable that have a Star adjoyned, 
you muſt find how many dayes muſt be added 
ach year to them to make them fixt ; ſuppoſe. 
1674, 3 is the Prime, and D the Dom. Let. 
2ozin 3 the Prime in the (3 Table) you have 

the Dom. Let. and 23 a number, now. tell 
ow far diſtant E is from D forwards, viz. . 
4. which 6-added to 23 makes 29. to be ad-- 
led to the number againſt all the Moveable 
eaſts, to make them fixt for this year ; viz. 
Shrove-tueſday being found on the fecond of 
February, add 29. makes it the third of March, 
2nd Eaſter-day the 19th of April. 

6. For the twenty Stars, if any of theſe na- 
edcome into the Meridian, or to any known 
our of the night, find the Star in the (3 Ta- 
ble) and obſerve the Letter that anſwers ; ſeek. 
-2t Letter in the firſt Table, and find what 
ipht Aſcenſion it hath , take the Suns right 
\ſcenfion from it (C but if it be leſs add 24 
ours) and the difference in time added to the 
Stars hour gives the true time of the night. 

7. To find what day the Moon changeth 
ach Month ; as in the year 1673, look in the 
3 Table) againſt 7 account 1670, tell down, , 
”1, 72, 73, ( that is, where E ſtands down- 
wards) it changeth in Janwary the 8th day, in 
ebruary 7, March 8, © c. (this is neant of the 

ean Change) If when you have got the day of 

e Change you place that in the Kalendar (Ta- 
vle 1) you may find the Moons age any day. 

3. To find the Tides at London Bridge, you 

uſt very well obſerve the Column for the . 

Wloons motion and Tides in Table 3, where firſt- 
gu bave ſinall figures go down to 15 for the- 
Moons Age 3 and again, from 16 to 30 in an- 


ather for the Tides, which are preſented by in-. 
A 4: ſpeRtion: 


CSY 
fpe&ion in the two divided Lines into hours, 
and each hour into 6 or 12 minutes a piece, the 
Numeral Letters are for the Tides; as for Fx- 
ample, I 8 dayes old, it is high water at 9 and 
2.4 minute3,.-at 22 dayes old at $8 h. and 36\, 

9. To find the length of the Moons ſhining; 
Here the Age of the Moon is accounted doyn 
in the firſt Column to 15,. and up again to 30 
in the ſame, and the time is expreſled by the 
ſmall Figures amongſt the Numeral. As at9 
dayes old the ſhining is .6 h. and 24', at 24. days 
4 hours 48. 

Io. For the Moons Riſing and Setting take 
this Rule . Dr I i _ 

©) riling more ining= Þ riſing, 
Increaf* $ @) ſetting more Þ ſhining=Y fore 
(s) riling 43 ſhining=) riling 
Decreaf. ; (>) ſerting leſs Þ fhining=  fetring, 

Ir, To find the time of the night by the 
Moons ſhining on any Dyal 3 firſt, the Tides are 
a_ hours more than the Þ Southing other 
wiſe. 

I Southing leſs by the ſhaddowed hour= - 

Time in the Eaſt, ; 

I Southing more the ſhaddowed hour= - 

Time in the Weſt. 

12, Theſe proportions are all near true, but 
not abſolute., becauſe they  reſpet only - th 
mean Motion, having not regard to the Þ La 
zitude. With this Book may be had al! the three 
Tables printed together to uſe alone, 


CHAT 


AT, 
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CHAP. 10, 
Of Weights and Meaſures, of Met- 


tals, Water, &c. and other uſeful Notions. 
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(10) 
Turn the fide to you, and then this Table of 
long Meaſures, (as all the reſt after) may be 
contidered as to the Columns or Spaces betwixt 
line and line from top to bottom : or linear, or 
by lines from the left to the right. The Column 
Is of the ſame name as at the top 3 ſuppoſe inches, 
3, 9, 12,18, &©c. areall inches : But in thelinÞ 
do ſeverally belong to the name at the end 
of theline; as 36 Inches, 12 Palms, 4 Spany 
3 Feet, 2 Cubits make ſeverally a Yard. 3 
Square Meaſures or Superficial are contained 
in the other Part; as, One Pole ſquare are 


T0;59 ſquare paces , 305 ſquare yards , 17%; 
ſquare feet, 39204 ſquare inches. In the Table” 
of long Meaſure it is aid a Pole or Perch iÞ . 
3 65; feet which is the Statute Perch ; beſide 
which there are other cuſtomary Perches oM1; 
Poles, v:z, 18 Feet for Fenns and Wood-landf Þ 
21 for Forreſts, Lancaſhire and Iriſþ Meaſure 
and 183. Scotch. 6 
The Meaſure for Horſes is by the kandfull=8 
4 Ivches. . 2 
How theſe Meaſures of ours agree with other. 
abroad; ſeea Table printed in Modern Forts 
fications ; and at the Jatter end of the Book. 
The Ell is five quarters of a Yard, and has 20 


Nevles; as a Yard has 16; = of an ElI=; of i L 
Yard. A Dutch Ell or Stick is Three Quarter, 
of a Yard by which Tapeſtry is meaſured. E of 


2. Before we comego Meaſures of Applicat-W m 
on, which depend much upon Weights, we will W tc 
treat of Troy and Averdupois weight : By Troj|Y le 
weight, Gold, Silver, Jewels, Amber, EleQu-M cc 
aries, Bread-corn , Liquors, are weighed, an 
from this Txoy, Pound are taken all Meafur5 WA 
for Webang:ry Commodities. : 

Hrerdupolyy weight weighsall manner of _ 
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le of 


y be 
wixt 
r, Ot 
[umn 
che, 


> line 
Pans, 


ined 
> are 


q 
L727 


"able 
ch is 
(1des 
5s 01 
land, 
{ure, 


ull=2 


ther 


ortl- 


IS 20 


of i 


rters 


| C11) 
that can waſt, and though the Pounds Averdup. 
be greater than the Pound Troy, yet the Ounce 
is les, The Pound Troy is divided into Ounces, 
Peny-weights, Grains, ©c, and the fþ Averd. 
nto Ounces 2, Drams 3, Scruples 3, Grains 
Gr. The Tables follow. 


| Apoth. Weight, 
) 'Troy Weight. Gr. | 
I Grains. hn _ 
24 j?en. w' 1 47S 
480 20 ]Ounc. Ko 24 8| $I 
L 5760] 245 | 12 lib[5700[288,96 121f 
Apothecaries make up their Medicines by the 
$laſt Table of Troy weight, but buy and fell 


2 Druggs by the Averd. 


Scruples Averd, Weight, 

3 = Drams 

24 | '8 | Qunices 

384 128 | 16 [pound 
43008 | 14336 | 1792 | 112 |Hnnd. 


—__—  _—— —— 


$60160]286720'35840|2240| 20 {Tan 


The great Hundred is alwayes 112 1, and 20 


| of theſe makes a Tun. Eighty Ounces Averd. 


make near 73 Ounces Troy which is 5 1. Averd. 
to 61, Troy, which ſhews: the Ounces Averd- 


[8 lefler, and the 1. Averd, gre#ter than the Oun- 


ces or 1, Troy, | 
Dr. J;berd who was very diligent makes 14 1. 


! Averd. equal to 171. Troy therefore let this 


proportion hold 5 J La wh = _ _ 4: 
r0 0 0 SLICE 
*".;*7 AE 


| (412) 

And by very good Experiments of him and 
athers, it will be very uſeful to know that one 
Ounceof pure running or rain water Troy-will 
fl 1,949 inch. & I oun. Averd. 172556 inch, 


one.l, Troy will fill 2217368 folid inches, and 
11, Averd. 27,609; one folid foot will hold 76 |; 
Troy, and 62,588 Averd. 

A Tun weight Averd. is alwayes 20 C, of all 
things, except Lead, which is 19 C. and a halk 
Allum, Cinnamon, Nutmegs, Pepper and Sugat 
has 135 L. to the Stone, and 108 1; to: thefh 


Eſſex Cheeſe or Butter the Clove is 8 1. the We 
32 Cloves, or 256 1. In S»ffo!k the Clove is 8, 
the Wey 42 Cloves, of 336}, Hay ſhould 
have 20 C. but is ſold for 18.C. 36 Trufles, or 
29161. Wooll is fold by the Clove or half 
Stone 71. by the Stone 14 1. Tod 281. Weigh 
1821. Sack 3641. Laft 43681, Tron-and Shot 
are weighed 141. to the Stone, 231. to the Quart» 
ter, 1121. to the C. 20 C. tothe Tun, A Faxp- 
got of Steel is 12013 a Burden of Gad Steel is 
9 ſcore, or 1801, Far he weight of Butter 
and Sope 56 1. of Butter, and 60 };- of Sope make 
a Firkin, and 4 Firkins @ Barrel of either. 

3. Dry Meaſures of Capacity, are raiſed from 
the Gallon, contaimng 8 Pints, which ſhould be 
contained in 2727 Cubick Inches, and ſhould 
hold of pure running or rain water 9 1. T3 out 
T2 dr. 5 of Averd. weight. Therefore to comt 
to 2 true Gallo for &ry meaſure, if you make? 
fure Veſſel thatfſhall haye all the iides 6 it- 
ches, and 48 hiindred parts of an inch, and juf 
fo deep; or if you weigh with Averd. weight 
:9 1.-x3 un. and 12drams of clean rain or rut 

.ning.ayater, either of theſe will find out a G 
len Dry Meafare- 


pL LETS 5 Pj 
. [Ihe 


} 
” 


A -z 
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Corn mealure. 


Car- 


arik 129k = 
b 


OOTY rafer 
2 Jjcoom : 


4 |_2_|[quarty 

24 |_12 | 6 'wey 

[40 | 20 | 10. [72 |Laft, 

81/16 54 [128 256 [512 [3072/5129 
14 [= _2.C. | 4 C- [24 C40C. 


The Number in the Line A. expreſleth in 
pounds Troy the weight -of Wheat in all the 
Meaſures, in B, Averd. weight. 

Meal is weighed #s Corn, but the Common 
repute is, that a Gallon of wheaten Meal weighs 
71. Averd. and 8 1. 6 ou, 4d. weight Troy ; and 
ſo a Buſhel 561, Averd, and 681. r ou. 12d. 
weight Troy. All other Grain; likewiſe 
Salt, Lime, Coles, &'c. follow this meaſure , 
which is called Wincheſter Meaſure : But note, 
that as Sea-Cole and Salt are meaſured with this 
Buſhel, then'they are heaped, or elſe there is 
allowed five ſtriked Pecks to the Buſhel ; and 
this is called Water-meaſure; 36 ſuch Buſhels 
are a Chaldron of Coles ; and on ſhip-board they 
allow 2 Chaldron to the Score. 

4+ Liquid meaſure, is either Wine, or Ale and 
Beer meaſure, The Gallon for Wine meaſure 
containe 231 Cubical inches, and ſhould hold of 
Pure rain or running water, $1, 1 oun, 11dr. 

= Averd. 


(14) 
Averd, and 91. 10 oun. "7 d. Troy 3 Therefo | 


| to get a true wine Gallon, make a ſquare veſl} 
that ſhall have a!l the ſquares and depth 6 inche 
and I3 hundred parts of an inch, or if you weig 
i. with Averd. weights $81. 1 oun. 11 dr. of py 
(NAP | running water; either of theſe will find out 
1a 
| 


true Gallon of Wine mealure. 
: & 
——— 
£ : M* 
as | "nl 
v3 1 ed 
= Np =] ? | 
WW -» _ 
SES & EQ] I 
EL £ 11 
guy | Br oh wk 
XX a1 
_ CRE hl 
=. | EIS [| fo 
= Q FAl__ | JNERS. £00. 
: lj - S denier | IF 
<> x Jas had boy ted 1 
S” IIA 
OFPROAHE 
Gs Q ——- | 
-|o|telelt/eF8[s 
WP: 2 |-[aj<[ nv] g| 6 
'/ 1008 «. The Gallon for Ale or Beer holds 282 ſoff 
Wa)! fid inches, and weighs of pure water 291, 3 ou 


1426, Therefore the ſquare veſſel ought to bF!s 
6 irches, and 55 hundred parts of an inch each} 
ways and the water 101. 3oun, 142 to fingJn: 
this Gallon. I 
A Table 
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refo | A Table for Begrs. gs  W- : 
ecell} Pints (SA, HTN C 
__ — "- - tt, 
weig _3_|Gall._ (OOF Pans, wed 
pf pu 2 py \ , L _ wo, 7; HR : ! 
| oltt [4 2 Firk. \ v = [5.5 < : 
144 | 18 | 2 [Rild. N\.?, rr, o a 

HJ 293 [26 [4 [2 

| 576 | 72 | 8 | 4 | 2 [Hoo 

E 

| Ale. 

| ” Pints 

p_ 8 [Gall. 

|< 64 | 8 (Firk. | 

= x28 | 16 | 2 JKild. | 

thy 256 | 32 | 4 | 2 [Barrel 

—j{ $22 [64 [8 [4 | 2 Hog: 

:QQ _ 


Note that veſſels for Butter, Fiſh, Sope follow 
Sec Ale Meaſure of a Gallon ; 8 Gallons makes 
Fferkin, 2 Firkins a Kilderkin, 2 Kilderkins an 
le Barrel, and 12 Ale Barrels a Laſt, 


2| 14 


iN J 6. Tale and number of ſeveral goods, 
| | Of Canvas cloth, the C. is 120 Ells ; of Fu- 
$Þ- ion x Chef is 14 Ells ; of fine Linnen, Silk and 
0 ndon 1o Fils, 
| &@ | 8 Codfiſh, Haberdine, Ling, ©c. has 124 to the 


. and 1240 the M. Eeles 25 to the ſtrike, and 


82 (oſſÞo ſtrike to the Bind, Of Herring 120 to the 
. 3 ou 12 C. tothe M. laid in a Barrel, and 12 Bar- 
b@ls to a Laſt. 


Tale of Furrs. Filches, Grayes, Jennets,Mar- 
ns, Mincks,Sables, 40 skins is a Timber : other 
ins 5 ſcore to the C. B 2 


A Seam - 


I” — > 2 AD er a rea ” pA a. - 
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A. Seam of Glaſs is 24 ſtone, or 120 1, 

One Baie of Paper is 10 Ream, a Ream 21 
Quire, a Quire 25 ſheets, 

One Rowle of Parchment is 5 dozen, a dozen 
12 Skins. 

Ten Hides are a Dicker, a Laſt-20 Dickers. - 

Ten pair of Gloves a Dicker 3 and fo 10 
Horſe-fhones. 

Tale of Fuel. Al Billets ſhould be 3 foot 
Tong ; and ſo all Faggots, and the band beſide 
the knot 24 inches round, and not flat. 

& Laſt. of Powder is 24 Barrels or Firkins, 
which muſt hold 100 1. neat. 

Timber is fold either.by the Tun or Load; 1 
Tun is 40 feet; a Load 53 feet ſolid. 

7. Of Gold and Silver. They are near the 
proportion of 12to 1; therefore if an Hebrey 
Talent of Silver be valued at-375 1. that-of Gold 
will be 45001]. 

The value of Gold here in England is as fol- 
lows. One penny weight of Angel Gold is worth 
48. 2d, ob. of Crown Gold 3 s. 10d, ob. of S-Mtt 
vereign 3s, 6d. ob. ; 

One pound Sterling money ought to hart 
T1 ounces 2 penny Weight fine Silver, and 18, 
weight Allay. $ 

Fineneb of Gold is eſteemed by the Karrat*' 
no certain weight, but the Z, of any quantity: 
this Karra®t is divided into grains andparts. {tt 

The Karract that weighs Jewels, is divide: 
into 4 pr. of which grains 29 make 24 gr. Troy 
or 1 pen. weight. i 

8. Merals, Stone, Liquors, Grain, ©c. a! cc 
compared as in the Table following 5 wherM o! 
there are 4 Coluinns 3 the firſt contains t1Þ ir 
names of them 3 the ſecond Column A has the! h; 
weights in Troy ounces anſwering to a Cubid tr 
inch of Mapnitude ; the third Column B ba 6 
their Magnitude in inches and Decimal _ th 

werv ir 


OO => 


= 


— 1 OO THO QuacClI-—iOCOc 


(7). Zo 
ſwering to one Oun. of weight Troy 3 the third 
Ecolumn C is the weight of a Cubick inch in the 


n 23 
water, in Troy ounces and Decimal parts. 
oz Ou. A inch. B wy 
6) Gold------- 9.91735 | 9.10083 | 9+339 
rs. BJ Quicklilver| 7,93288 | 0.1:604 | 7.35615 
> 10 h Lead----==—- 6.16198 | 0.16229 | 5.58425 
Y Silver------| 5.50083 | 9.18179 | 4.92310 
foot Y Copper-----| 4.81332 | 0.20776 | 4-23569 


eld f Iron---=---= 4427715 | 9.23380 | 3.64942 
: Caſt Iron---| 3.96821 | 0.25253 | 3.39048 
ins, Y Tinn------- 3.96694 | 0.25208 3.3892T 


F Marble -----=--l 7.59631 | 0.62644 | 1.01858 

Common ttone. 1.09835 | 0.91045 | C,52962 

\ the Honey -=--=-——- 0-79339 | 1.26042 | ©-01566 

revs ater, Wine-, 0.52773 1,89499 | 0.00000 
Oyl noon name 0.47603 | 2.10069 

God TACIT ESE CIEEECE | emnnnrommrcmn 
Wheat---------| 0,37628 | 2.65757 


s fol Pried Oak----! 0.04745 | 1.75609 EY 
worth The uſes of this Table will appear hereafter in 
& off the Rules of PraQice. * 


# Troy wt. 11. Gold|| 
Averd,wt. 11,gold| 


= d 3 1's d 
is worth 4o 18 44 (ily. 3 2 ? 
49 13 83 filv.3153z 
So that 100 I, in Gold weighs only 1 1. IT oun. Z | 
and 10ol, in filv. mony will weigh 261.9, ou. Av. 
* You may find by the former Rule and Table, 
4 that one cannot well be cheated by the bulk of 
gold, and other metals by reaſon of the weights. 
To end this Chap. I have added the Aſlize ef 
& Bread in Averd, weights a very uſeful Table to 
correQ Bakers : the Town Bakers prizes being 
2 on one ſide, Foreigners on the other 3 the Table 
Jn it (elf will be information ſufficient, The Oft- - 
hcers in towns,and Juſtices of Peace in the coun- 
trey ought to obſere theſe Rules : on the ripht 
fide andleft there is ſet down the price of a bu- 
thel of Wheat, and if the Bakers want one ounce 
un 36 to ſuffer the Pillory. B 3 The - 


The Aſhze for Bread for all: 
WEIGHTS. 
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£ 
SL Sg 
v3 Weight of a penny Loaf- vo 
b Troy Averd. kW 
Js -d white wh. hou, white wh. hou. $ d 
25 4133 Tifjt5 7123 "132 I523 
25 3139 r4||14 2[2T 328. 42+ 
2x 61238 $8|]r2 cj19 1026 oj2 9 
rg r3j26 7/[12 218 224 336 
> 8124 77{[rr7 5116 I8|22 T1153 3 
7 6123 3! Io In 15 17/21 213 
16 5ſ2r 13/19 19|14 18/19 28]; 
Is 720 919 814 2.18 I 614 
I4 T0j'9 818 18][r3 7147 161]; 
r2 144t8 8 18 gſr2 1216 1:|4 
"T3[13 417 zo] j6 "1112 16 24 
"12 1ojt6 14'[p 13|,x Iols 71; 
12 2jr6 2/17 J\tr oflyg 14]; 
rt. gfT5- 7,17 ro Lil4 255 
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CHAP. IIL. 


ARITHMETICK 
and its PARTS; 


And of the moſt caſie performance of. 
Multiplication, Diviſion and Extrattion of the 
Raots by Nepayres Rods : The uſe of the Tas 
ble of Logarithms herewith Printed : Deci- 
mal Tables, Progreſſion and Proportions. 


$ 1, ()F the fix Principal Parts; Numerationy 

Addition, Subſtraftion, Multiplicati- 
on, Diviſion and ExtraQtion of the Roots 3 but 
w_ notice muſt be taken of theſe few Cha- 
raters : | 


+ Addition or more REN PE 
-— Subſtrattion or leſs Divi(.) Divid. (Quot, 


X Multiplyed by Z Summ 
= Equal to X Difference. 


7. Numeration gives the value we place upon 
the 9 Digits; the firſt place is of ſimple Unity 
towards the right hand, next Hundreds, next 
Thouſands, &©c. and fo each place ten times 
more to the left hand; as you may ſee by the 
ralge of this numbers 75. 832 which is 75 thou= 
ſand 832. 

And as this increaſeth towards the left hand, 
tra Decuple proportion, ſo may all parts or fra- 
Rions of any -whole thing decreafe fron Unity 
inthe ſame proportion towards the lefr ; as that 
after Unity to be Unity into 10 parts, the nexe 
Mmto 100 parts, @c, and S_ we in —_— 

4 0 


( 20”) 
do not divide our money, or meaſures into theſe 
parts, yet to make Arithmetick eaite, we turn 
our accounts into it : and for the better under- 
ſtanding hereof, take notice that at Rome their 
money confiſts in Ducats, Julios, Baieccas : Du- 
cats is their Integer or who Unite z. ten Julio's 
makes a Ducat, and ten Baioccasa Julio : So that 
to expre(s 35 Ducats, 8 Julio's, and 7 Baioccas, 
they ſer them thus; 35,37 that in reſpeCt of Ju- 


lios it 1s & of Baioccas +7; parts of a Ducat ; 
This is the true Decimal Arithmetick or Natu- 
ral : But to break into other parts is inartificial; 
as F imagines the whole divided into 3 parts. 


2. Addition whether whole or parts takes 
the general Summ, and SubſtraQtion the difle- 


28 rence ; keeping certain, that 

_ — Unite be kept under Unite : 
** 315, 89 Suppoſe the Ex. here Ducats, 
2781, 5x Ju- and Ba, the ſumm would be 


TG) 3547, 38 ; - -=xag0 3 Julios, and 8 
Ex, From 562 Ducats, 8 
281 Duc. 2 Jul. and 7 Baioc. 
After SubſtraQion there re- 
562, 84 mains 181 Duc. 5 Jul. and 7 
261, 27 Bat. | 
ISt, 579 Of theſe Parts nomore; if 
any Gentleman or other, eſpe- 
cially Ladies, that deſire to look into their dif- 
burſements, or layings out, and yet have not 
time to prattiſe in Numbers, they-may from Mr. 
Humfrey Adamſon dwelling near Turn-ſtile in 
Holburn have thoſe incomparable Inftruments, 
that will ſhew them to play Addition and 
SubſtraQtion in 1. s. d. and whole numbers, 
without pen, ink, or help of memory z which 
'were the Invention of that worthy perſon, and 
Ornament of his Country, Sir Sam! More- 
land Barronet. 2. Mul- 


Jul, and 4 Ba. take 


Ex. 
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3. Multiplication by memory is fit for thoſe 
that have conſtant praQice , but for certainty 
and eaſe no Invention ever came near that of the 
Lord Neparr by Rods, made either of Wood 
or Ivory. Sir Samuel Moreland has deviſed a 
neat way upon Circles,but vaſtly chargeable, and 
that has been the reaſon why they have not been 
fo well known. I have at laſt clothed ſticks with 
papers printed, and at very eaſie charge they 
are to be had ready varniſhed, better for uſe 
than made of Silver, and fold with this Book as 
one, with one or more papers ready to be paſted 
upon ſticks, it the Box ſhould be loſt, and can- 
not be falſe. 


To double or treble. a number will be found 
ready by any one, as to double 7584, ſay twice 
4is8, twice8 is 16, ſetting down 6, and bear- 
ing one in mind; twice 5 is 199 and 1 I carri- 
ed is ri, ſetting down 1 and carrying 13 twice 
7 is 14,and I is 15, all which 1s 15168. the ſame 
tor multiplying by 3« 


Before I come to the uſe of the Rods, it will 
be very fit to ſhew how Mu'tip!lication may be 
wrought. by making a Table of the Multipli- 
cand to 9 as follows; ſunpoſe I would multi. 
ply 6831 by &93, I take the Multiplicand 68 31, 
and making a line before it, I ſet dawn the Di- 
2its to nine, I double it and (et it againſt 2, I 
ad.ithe firſt and ſecond for 3, I double thas 
apainſt 2 for 4. ad4 the ſe'ond and third for 5, 
double the 3 for 6, add the third and fourth fer 
7, double the fourth for 8, and add the. fourth 
and fifth for 9,: ſe the Table, 


Table Y 


(22 ); 


Table x. Now ſet dow: 
11 9831 | 6831 Moultiplic. te Multiplicand 
2113662 | 692 Multiplier. and Multiplier, 

20492 | "Tear; — and ſet in the Ta- 
Z ——— Fees, ble the number a- 
- 7924 0986 gainſt 3, and ſet it 
4 jo 5 | _— Brno 9, 

and tet it one place 
21476 17 +733833 Prodult. tg the right hand, 

mY 4 againſt 6, and ſet 
$121479 ftill one place fur- 


ther, as in the Ex, whereby adding all the three 
Multiplees you have the General Produdt 
4733833. You may try with leſſer numbers, and 
perfe& this wav in an hours time. 

The Rods being ſet together makes this Ta- 
ble at one work for preſent view. | 

Firſt then having the Box open, you are at 
the firſt fight ro know what figures ſtand on 
each (ide of the Rod ; that next to you is fair, 
that under it, or the ({1de the Rod lies on, is the 
complement to 9, and the figures on both ſ1des 
of the Rod are ſeen at the bottom by two ſmall 
figures under the black Line ; ſuppoſe you ſee 
the Rod 6 upwards, you will know 3 the re- 
mains to 9 is under, and at the bottom you will 
fee 1 on one lide and $ on the other; ſo at one 
glance you have four figures, know 6, 2, 8, 1, 
and this is proper to each Rad, and muſt be per- 
feitly learnt. From hence you may find, that 
To Rods have all the Digits four times over, 
that is four 1, four 2, four 3, four 4, /”c. 

Having learnt quickly to find a figure , the 
next is to place the Multiplicand upon the Rods, 
ſuppoſe in the Ex. 6831, I find theſe 4 figures 
as before, and placing 6 next the Index (fixt in 
the Box ) then 8, then 3and 1; the Digits are 
then Tabulated, and apainſt every Digit in the 
Index you have the very ſame figures as ” = 

able 
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Table aforegoing, to be found with this caution, 


that you begin at the right hand, and taking 


out firſt the fingle figure that ſtands in a tri- 
angle, after that you muſt take the two figures 
that ſtand in the Rombus, if there be two, and 
if both be under 1o write the ſamm down as 
one figure , if above 10 write the ſarpluſage 
above 19 down, and carry one to the next ſel}, 
but all will be better ſeen from the Rods them. 
ſelves than 10o times from words : See the 
(firſt figure) inthe laſt page where you will find 
the former number 683r on the top, and againſt 
> (which is two times the number): you have 
in the triangle firſt 2, then in the next Rom- 
bus 6, next 2 and T1, which you ſer down 
as 3, laſt 1, which makes 13662 as in the for- 
mer Table ; next fix times is firſt 6, then 8, then 
(38and 1) = 9,then (6 and4)=o, then (3and 
I) = 4; fo the wholewill be 40986, and nine 
tines will be 9, 5 2 and2) 4, ( 4and 7) x, 
(5and 1) 6, (61479) a3 in the Table before; 
a ſmall labour will make you read the Rods as 
quick as youmay ſee them in the Table either 
backward or forward. | 

If there be any Decimal parts in the one or 
both Ms or Mrs tell their number of places, for 
there muſt be as many places cut off by the di- 
tin&ion as were in both. 

Multiply 37, 5 that is 37 Duc. and 5 Jul. by 
15,91 that is 15; Dne, andy Jul. and 2 B, you 
fhalf have the Produ@ 596, 625, that is 596 
Duc. 6 Jul. 2 Baioccas ard a half; there are 3 
places cut off becauſe there was 1 in the Multj- 
plicand, and 2 in the Muſtiplier, 


4. Diviſion has no more difficulty than for- 
merly, tabulate the Diviſor on..the Rods, one 
Example will be ſufficient; ler the Dividend be 
4733883, the Product in the former Fxample, 
let 6831 be the Diviſor to be tabulated on the 
Rods, 


(24) 
Rods, you have the Multiplying of it to 9 be- 
fore, which is here repeated. 


wo 


Diviſor \ Dividend / Quotient, 
63x ) 4733883 693 
40986 ** 

63.528. 

61479 
20493 
20493 
© 


"39 05 
LOI 
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The Table of the Diviſor ſtands for the Rods, 
firſt, I ſee that 6831 will not be in 4733, there- 
| fore you muſtgo 5 places 3 then looking on the 
Rods, or in the Table for a number that is equal 
or next leſs to 47338, I find it to be 40986, 
that is 6 times the Diviſor, 1 ſet'6 in the Quo- 
tient, and ſubftra& 40986 from the figures 
above, reſts 6352, to which I add 8 the next fi- 
gure of the Dividend, and ſeek again upon the 
Rods or Table for it, or the next leſs, which I 
find to be 9 times, I (et 9 in the Quotient and 
take 61479 plac'd as in the Example, and ſub. 
ſtrat it, remains 2049, to which I add 3 the 
laſt figure, and work as beforeſaid, 3 times car- 
ries all away and nothivg remains, the Quotient 
being 693. | 

For Decimal parts there muſt be as many 
places in the Diviſor and Quotient as are in the 
Dividend, in this Example, 


1 6.6 In the Dividend 
591) _ 5 03755 there are 3 places, in 
the Diviſor 2, there- 
fore the Quot. muſt 
have x decimal place, 


11932 
4-2. i 
7955 which is 37 Ducats,$ 
7955 5 Juliosz and in caſe 
© there 


(25) 
there be no Decimals, or fewer in the Dividend 
an Diviſor, put as many Cyphers as youpleaſe 
ofter the Dividend, which are decimal places, 
nd if you find that there bedefeQ in the Quo- 
ient put Cyphers before it, to ſupply the places. 
5, Extra&ion of the ſquare Root has ſome 
diference, but not much, from Diviſion. (1.5 
Point each other figure beginning with the laſt, 
5 in the Example, 6, 5, and 7, which ſhews there 
will be 3 figures in the Root. (2. Take the Rod 
_ the _ Rod _ | 
asat the top {quare, an NS 
{et it to the niles: and ſeek ye 36 (756 
for the figures to the firſt pi 
prick (57) you will find 49 14) 815 
eareſt,ſet 7 in the Quotient, 725 _ 
w M2 42 _ $7, 152) 9036 
reſts 9, To this re- 026 
mainder (SY) add the next — 
wo figures to the next prick ('15) makes jt 


$15. (4) Joublethe- Quotient 7, 27%. .1g, and 
ſet it upqn the Rods, and place thoſe Rods be- 
wixt the Index and panes Rod, eacti time af- 


er the firſt work: ſeek then upon the Rods far 
the nextleſs or equal number to the-figures 315, 
which I find tobe 725, that is 5 times 3 ſetting 
5 in the Quorient, ſubftrat, and to the Re- 
mainder add 2 places to the next point (363) 
laſtly, double the Quotient 75, which is 150, 
ſet this betwixt the Index and ſquare Rod, and 
ork as before you will find the Reot 756, 
Mich multiplied y it if produceth the uare 
number 571536, If your Root be not perfect, 
but-mething remains after the laft ſabſtra- 
] » add Cyphers to the ſquare and pre- 
ceed. | 
6. ExtraQtion of the Cube Root; (1.) point 
every third figure from. the laſt, ſet the Cube 
Rod that hatk Cu, on Bic head, to the Index = 


( 26) 
the Box, ſeek the next leſs on the Rod, whit 
| is in the Example 64, that 
ME Qui times z & > Ar the 
19228e1 (451, uotient and fſubſtrad, 
© Y f w reſts 27, to which add; 
48) 3973.5 figures to the next point, 
$97.27733 the ſamm is 27733. (2) 
24125 Square the figure found; 
300 the Quotient and .tripl: 
27125 it (and this muſt be don 
6o75) 608851 each time) for a Diviſor 
. 655501 © which ſer betwixt the In 
PLING. dex and Cube Rod, in 


35 


—=2—— this Example, 4 being i 
6o885t the Quotient m— t 
bl 


x by it ſelf makes 16, ant 
that multiplied by 3 makes = 43, which on! 
Rods I place in the Bux betwixt the Index and 
Cube Rod for a Diviſor. (3) Seek a Quotien 
which will be found 5, which ſet down, anl 
the number anſwering 24125 place as .in th 
Example 3 but. before you ſubſtraft you mul 
triple.the Quotient 4, which is * 2, and multiph 
it by the ſquare of the laſt figure 5, v3. 25 
now 25 by 12 makes 3090, which place ur 
der 24125 one place forward to the left han 
as in the Example then add. thoſe two number 
makes 27125, and ſubſtra& it reſts 608. Thi 
work. muſt be repeated for each figure in tht 
Quotient, viz, -to 608 add 851 for a Reſolveng 
ſquare 45 and triple it makes 6075 for a nes 
Diviſor , which being placed next before th 
Cube Rod, ſhews it will be but one for the Que 
 rient,: which anſwers to 60750T which: is it 
down, and tripling 45, and multiplying it by! 
makes ':35, which ſet one ſhort, makes in ti 
whole 698851, (o: that nothing remains, Þ 
ſomething remain add Cyphers, 3 for 2 figuth 
and it will givea Decinal fration, B 
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Thus much with a little practice , and that 
he Boxes are to be had with the Book will ren- 
der all General, and it would too much aug- 
ent this ſinall Volumn, to teach the uſe and 
aking of Duodecimal Rods, Sexagenary for 
he old Aſtronomy, and Centelimal, all which 
orks two figures at once, 


7. Nepaires Rods will reach to preat Num-- 
ers, hut for Numbers under 100000, the fa\d. 
yarthy Lord invented a far eaſter way to per- 
orn Multiplication by Addition, Divition by 
Subſtration > Extraction of the ſquare and. 
ube Roots by halving or trijeCQting, and all this 
y certain Numbers in a Table called Loga- 
zthms, printed at the end of the Book, where- 
n the firſt page all Log. anſwering to all num- 
ders under 100 are eaſily found, viz, the Log. 
pf 33 is 1.579783, of 72 is 1.857332, ©c. If 
he number conſiſts of 3 places, that is a num- 
er under 1000, look for the number in the. 

able under N, and the Log. ts found in the 

olumn under o, fo the Log. of 349 is . 542825, 
pf 893; is .950851. If the number be of 4 places 

ander roo0o, ſeek the 3 firſt figures under 

. as before, and the laſt figure on the top, under 
rhich im that Column lineally againſt the frſt 3. 
heures you have the Log, As for Example; The 


mn | og. of 3583 is :554247, finding 358 under N- 


apainſt which in the Column under 3 is that 
Log. fo the Log. of 4268 is 630224, of 9546, 
IS :979821 : Bur if the number be above 1co0009 
ad under 100000 you muſt find it by the diffe- 

rence, and Table of parts Proportionals Print- 
ed at the end of the. Table of Log. thus; if 
the Log. of 35786 be ſought, firſt ſeek the Log. 
of 3578 which will be 553649 and the com- 
mon difference under D, 121; with this diffe-- 
rence enter the_Table of Parts proportional,. 
nd find 121 jn the firſt Column under D, and 

C 2 then 
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1s meant 4 the firſt figure placed to the Yb x r00 at: 


L hich Mr. Br ed a ChiraTeriftick 
wo 3-4 which. Dt the diſtance. of the 
firft' figare of any whole nomber from Unity, 


whoſe Index isa Cypher or 0 and fo the _In- NY 


dex of Tens is .1. of x00 is 2, of- roo is 3, 
I. © 
and as it-this Line ch inrcyy fo that 


in this Nurtider 687325 the Index $\ 5. "is og of 
7 is 3, of 6 is $: oo of Decimal parts it 
13” as int ie 355 

hs ate of hs T ', of f2id, > 
I's 3; or the propor of Mr. Chriſfo« 


per To take plemients to 19 5 as 


Z take ©, of I take 

-wifl. rircke rite Addition 2nd Sabftre. 
Aon oor Sa z If the former b 
l# tt be called the » if the later, the 
abaer 


S10,75FF5 6 Index the "FER, 
Of Tiidlevs 3$78,2352 89 Number. 
21 0,5TF85F Tad. the 24 way, 


' Having laid down the ptounds for the In- 

or the firft fig in each Log.. the abſo- 

the Lop of 578 firſt th Lakes 

| OF. | e m 

, bs. 761228, the Index of the firſt 

of the rater $ is 3» {© the abſolute 
3.762228. | 


N. 


Q nope — 


£23 


$575 hw  Sorthat the Log. is the 
17,84 ——1.762228 Þ ſame, but the Index of 
$,984—— 0.762228 _\ the firſt figure” altereth. 


| k 98g —— 3.762228 In rts the Log. 
B,o5 7% —T.7 63228 46 the fame: D9e the Tod. 
05784 -- 7.762228 Jaltereth after the 2"v9u 


the Þ Now to find the number anſwering to - 
V; Biven, omitting the Index',” ſeek the” reſt: 
d | es in the Table of Log. Und where you find 
the umm, or neareſt the numbers in the Mar- 
Yeent N. and over that Column will make out 
; —; The Log- 3.544821 omitting the If- 
3 I find 544821 to anſwer 3506s and the 
- Bong they are all Integers, the Index 
mar Bren firſt figure to be the third from 
Unity '6 5 ſo the Log. 2.544821, would fhew 
"Bl 25,06, thati is 35 Integers, and K. 4 parts,and 
3.544921. ,3506* alt Decimal parts, and 
$1,544321 293506 part S.' But if the Log. be not 
cattly to be Fat eg you defire to have 
4 places to fs yn Bey; » find the number _to 
'Y «places as before, with noting the commn ai 
under D'on the. ſide, and taking the. 
difference betwixt the Log. given and” the Log. 
found in the Table, then ſeeking the .Common 
Difference in the Table of To: parts in that 
Line find out. 6 difference of and over 
the head you have the fifth - Hooks Example of 
this Log» ys a. pe the Log. next next (eh 
43578 aniwering tO 3496, 2 
PRI Og GY ofthe Log. ET X 
able of prop parts again T24 g1VeEsS 33 
f that the abſolute number is 34963, and be- 
cauſe-the Index is 2, is 349;63-. 


C 3 Addition 


C30) 
Addition of two or more Log. . 


added;be puder-30,add-10: ro the fame; If: 


— tnagonenieel alwayeoof Derinat parts. 
2.055827 2:237243 3.397992 387506r 


m&hiozr T:598971 p.273003 £.574033: 
xanntt 53 GS [Rl 2 


Probe Frog DN inn 
Elon Er Aetna pert 


3.975062 wy NY 


DES "9s, 1 


- If the- Indices be: both (or all) Toregers6 
, add them more. 


rib ire Eaten ety 


lf 19'then-0.i& abeve.ro- caſt 30: away3'the. Ind 


7.583210 3.875062 3.875062 x.698972- 


I 
I & 21 
body Te 8 De LE Ls 
is found fubſirat- 


_ 


s £. &c. and = in multiplying. the f 
. nx the ln. the mo_—_—_—_— a 


TT Todbide a Lag: of 
ref parts, if the Index. be ru5ggnre rghyany 
ys nn 
Q uneven add to 3 
Ef the Ind. many Unires "Ie; OT 
Ny till it moy be, & _—_ ſetting the Quot. down 
for a new Index EEG | 
BN fo many times Io as you a to the firſt, 
3) 9.332412 $) 7.232157 
\,$,440470 5.744050 
The Adimirabite uſes of the Log. Table. 
To multiply one n!mber by any.other. 
Add the y of the - 


Numbers,. the funm. 
&s the Lop, of the Produ@.. 
N. | Log- 


32—F509 190  $,15- SEO 
$4 FI6007 F. 59 ©, 2|{&3;12 K'rz5 5; 
64. 3.22153 739560 0.899597} —7,9360 


To divide one Number by, another is to ſub- 
Arv@'the RS ubaks ; from thee Loſs of. 


Dp INT = 
Quotient 227,6-- Rey 14, 


Toeatrat eRoetof ay Namber 
to hal the Loy eel gpm ic to 


tg, HC IIRANNEN) 
trait the Cube.Root to divide it by $. © © 


a as os Fa 


(329- 

Number 75832-—---4.879852 4.279352 - 
Divided by 2) 2:439926 3) 1.626614 

Square root 275,37 Cube root is 424327 

To find a mean Proportional betwixt 2 num- 


bers, is to add the Log. of them-together; and* 
Take half; : 


| : -0.954242 
The aumbers are Þ os - þ wh 


|Z 2.158362 
The middlepropertional 12. ||; 1.079481 


To find 2,3, 4,5, ©c. mean proportionals 
betwixt any two numbers, take their difference 
and divide it by a number more by one- than 
the number of means deſired, as if-3 means di-; 
vide it by 4, &c. this' Log. Quotient added to 
the leaſt, finds the firſt mean next it, and fo ad-* 
"ded to the laft finds the next, &c. , It is defared- 
ro have 3 mean Proportionals betwixt genriite 
the Log. of 4 is 0.602060, of 64 1.856180z 
theſe two added makes 1.204120, -the 5 ts 
©.301930, which added to the Log. of 4 makes 
0,903090 the Log, of 8 the firſt mean, and- 
again added gives 2.204120 the Log, of 16, and 
again the Log.-of 32 which $8. 16, 32 are the 

ree means betwixt 4 and 64; CEE 

$8: OfRe Mn. ' Greater names are brought 
lower by Multiplication; as Pounds are brought 
to Farthings by multiplying a Pound by-20:-12. 
and 4, and back again by dividing by 4. 12. and 
20. -Qrdinary Fraftions are reduced into De- 
cimals by multi the Numerator by 100 or 
a thouſand, . dividing the Produd : by. the: 


nator. . $4 
Hence arcall the FraQions of money, weight, 


bs wrt" 
5 | thingis 42 5 15.90d 


DECIMAL TABLES 
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LS OH 
” I 039583 | 
2 por Il. Int, | i$ 0375 

L Tot I 7 | ina 

rr |. -045833 | : | 
X 10 041666 _Is |. 08s. 
E | 9 129375 ; ; I4 | «0291 = 
\ | $8 | 233333 17 | 027003 
TH - © 2 Jn — 
) K 1,4 GER - | 
e TO OS | 
ot TE, | 
. ” IE 8 | 016666 . 
; Zz 058333. 7 .o14583 | 
: © | ogt66_ | |—=— 2 
| f. 3 .cOZT3, : : 
el (2 0s if 4620 | 
| F .ovrogt 7 — 5" 
T b- oo2o82 | 


Troy weight Int. r. oz} [| . 
Les * * 7} [Table 1. Averdap.f. 
great weight 112 C. I, 


PR weight the fame 
with ſpiÞ. Tab. I. lib. | 
GE+ 1 27- «241071 
| gre '| 26 {| 232142 

23 047916 25 | 223214 
| 22 045333 {|| 27+ 214285. 

21 | 04375 23 | 205357 

20 | 041666 | | 22 | 196428 | 


Ee 
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21 18 
20 je «Mi 
x9 «169642 
18 I 
r7 151785 
16 .142857 
II] IT3PE_* 
I4 I 25: 
= .TI6O7T 
I2 «IO7 142 
T1 «098214 
 1o |. .o89285 
9 080357 
071428 
7 «©625 
6 | +05357T 
Ko 044642 
+ 035714 
2 026735 
2 -017857 
= 008928 
oun, 
is 008370 1 
I4 00781 2 
T3 007254 
I2 006 696 
IT oo06138 | 
. 1© 005580 | 
9 «005022 
8 «004464 
7 063906 
003245 
b «002790 
4 .00223T 
3 001674 
2 .coriis 
x | .c00553 


guarr. | 
3 .c0004T8 
o «000279 
I .©OOTR2q 
Table IV.Avrrd. little 
weight Int, x1,: 
oun: | 
IS +9375 
14 875 
T3 8125 
T2 75 
II 6875 
IO +625 
9 +J 02 
8 {| '4$ ? 
7 .] +4375 
6 | 37S 
5 eZ125 
4 5 -3$- -----+- 
3' | 1875 
2 125 
ATE. O625 
dr. | | 
I5 | 058593 
I4' | 054687 
13 | 05093 
I2 046875 
Ir | 042968 
_ 10. } 4.039062 
9 | .035156 
8 «03125 
+. 027343 
6 | 022437 
5_|_-01953 
4 «015625 
3 01718 
2 ,o007812 
I -003906 


T: 
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nl <1 | - * "whe 
902 *®, 
- | Wes 10 | 2 I £6666 
I 000976 _ 7 083 233__ 
7 Table V. Meaſure G al. hrs 0625 
| lon or gar, the Int, 2 041666 
7 $75 IT 020833 
s | 35 * quar. .010416 
5 G25 
| "oy Table VIL Decimals 
Y 7 395 | of @ year. 
2 - Months| . 
T +125 ' xr | 5083334 
quartet gy :=2 »166667 
3 09375 Z 25 
2 0625 6 xz +80 
T +©0ZT25 9 75 
. | | oayes 
Tabfe V I. Inches in} }F ry 0027397 
= Dec. of a Foot, 23 0054795 
hehe _ 0082193 
-xT + +.916666 $50 -oLo95gr 
] 10 | 333333 yn E |- .. 
9 75 6 0164386 
= 666666 7 0191784 
9 | 583333 8 | -o219182 
6 5 E) 0246579 
| a: hooks; bÞ 2220074 39» 


They of the Decimal THis. 


© 3 Any parts bf money 
you wed. turn into Decimals or contra. 
7d. Z = 9,78124, for 15 $.= i. 74 = 


02gr66; and 3; ,00298, in all 3 1, wen 


weight or meaſure given, 


31. 15S. 
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'paing 16 C. z 171, Averd. weight = 16,g0178, 
"If Decimals be to be turned into ttieir natures 
again, as 37 1. ,5692, firſt 27 L is the Integer, 
'then 55 of the firſt 2 figures will be 11s. aad 


the remainder ,0192 will be 5 "BA 


9, A ſhort Specimen of FraGtions for the bet- 
ter remembring the Rules of 


6) 54Cr 
(1.) of the great.|| 36 236 C.M.1r8)3{ 
Common meaſureſ}©x-0f 54 18) 36 (2 543 
T5, 14 
(2) Reduftion 6) 3 #F I5 1 
| 12 15 are—and — 
Jo. 2 36 36 


wm. 


I2 
- FraQions of fraQtions 4 of Z of : =p 
34 
4-Addition & ſubſtraQ.} 15 + 14 —298 ? 
of fraftions reduced | 36 36 36 36 
EP. TT - 2a 42/10 


10, Of Progreſlions aftd Combinations. 


T, Geometrical progreſſion that begins with 
Unity, you may come at any term of it by mul- 
tiplying the Log. of the ſecond term by the 
number of ſo many places, as the diſtance 're- 
quires leſs, 1. Ex. ina progreſſion that is dou- 
ble, having rt. andthe ſecond term 2, and you 
deſire the 8 term, multiply the Log. of 2 by 7, 
it gives you 2.10721, the Log. of 126, the 5th 

| terms 
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term, and this holds if the firſt term be not Uni» 
ty, if you take the Log. of the Ratio. 

2, Combination of things may differ many 
wayes; Two only are here conſidered : (i.) In 
the changing their poſition, as In ringing of 
bells, the other in the matter or ſubſtance; for 
the firſt ſet down a ſeries of numbers from Uni- 
ty, multiply 1 by 2 ſhews As 
2 things can be changed 1,2,3, 4, 5z 6, 
twice: apain 2x3Z=6 2. 6.24, 120, 720, 
ſhews three things may 
change 6- times, 4 may- change 24, and 5 120, 

For the ſecond, ſuppoſe a bc be ellentially 
different a Ternary; There are three Unites, 
a, b, c, three Binaries, ab, be, acy and one ter- 
nary abc, and ſo many Combinations there may 
be and no more. 

Now to find out the Combinations it is ealily 
done by the poſterior Table in Mr. Oughtreds 
Clavis Math, p. (37) he calls it (plena hec mi- 
ſtertis pulcherrimis. Talula) I ſay the numbers 
ſet by the Species ſhew the Combinations de- 
fired, only one of the Extream Unites muſt be 
left out, and the obtaining thoſe numbers is 
thus ; ſet down Unity, then repeat two Unites 
and leave one ſpace, and 


then 3 ſpaces, 3, 4, © c. the I 
Intermediate are filled by I. 2. I 
adding the numbers on et- I. 3. 3+ Is 


ther ſide- ſtanding above, as T+- 4+ 6. 4. Te 
to make up the loweſt row 7+ 5+ 10. 10. 5.7, 
I +4=5 ſtanding next a- Tc, 

bore on either ſide, 4 + 6= 

Io, &c., then leaving out the Unites on the 


right hand: 1ſt - « - - - - - =2 
ſo that ifthe 2 [2 41- - - - -: = =3 
matter be3, Z|jz +43+Tx - - - - = 
theremaybe 4 |4 +6 +4 +I- - - Zig 
3 Unites, 3 $ (5 + Io t10 +5 +1 =2T, 

Tc, 75 D Bina, 
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Binaries, and r Tervary, in all 7 Combinations, 

Tf the matter be 4, there may be 4 Unites, 6 
Binaries, 4 Ternary, ard r Quaternary,15=Zc. 

It, Of Proportion, Diret is when more re- 
quires more, and leſs leſs : This is called the 
Gelden Rule, when 2 numbers are given to find 
a fourth, and requires that the fecond and third 
terms be multiplied together, and the firſt di- 
vide that Produd, the Quotient fhews the an- 
yer : Ex. If 5 yards of any- thing coſt 15 s, 
what ſhall 45 yards coſt? An, 61. r5 s. for 
ſetting them down thus ; 5.15 / 45» 45K 
15 =675 and5) 675 (135=61.1558. 

The Back Rule requires the firſt and ſecond 
to be multiplied, and that the third divide that 
Product. And this Rule is known, becauſe that 
more will require leſs, or leſs more. Ex. If 4 
horſes eat 5 pecks of oats in 3 dayes, 8 horſes 
will eat 5 pecks in a leſſer time. 

The Double Golden Rule; or Rule of 5 Num- 
bers is of -pgreat uſe in many reſpeQs, and there- 
fore as it is ealily explained in Mooros Arith, 
take it from thence + Let that which is the prin- 
cipal cauſe of loſs or gain, intereſt, ation, 7c. 
be put in the firſt place 3 that which .betokeneth 
Time, diſtance of place, ©c, be in the ſecond 
place, and the remaining in the third ; under 
this Conditional part place the two other terms 
each under his like; and there will be a blank 
to ſupply-under one of thoſe abore, either un- 
der tlie firſt, ſecond or third. Ex. If one hun- 
dred pound in 12 months gain 6 1. (this is the 
Conditional part ) what ſhall 5ol. pet in 3 
monthes, place them down as in the Rulez and 

here the blank is under the 

lib. to - third term, but if the demand 

100. 12, 61, had been, in how many 
$9. - 3 monthes would 50o 1. have 

gained 15s, or if 100, in 

12 months 
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12 months gain 61. what ſhall the principal he, 
that in 3 months would gain 155s.; in theſe two 
laſt caſes the blank would have been under the 
firſt or ſecond terms, there are but theſe Caſes ; 
Rule I. if the blank be under the third term, 
multiply the three laſt for a Dividend, and the 
two firſt for a Diviſor , the Quotient of theſe 
gives the {ixth 3 6X50X3= 900 and IcoXiat 
1200 now 12:00) 999.0 (,75<=15s. But if 
the b'ank fall under the frt or ſecond term 
then the rule will bez Multiply rhe firſt, ſe. ond 
and laſt for a Dividend, and the third and £urth 
for a Diviſor, tne Qz6tient is an Anſwer : This 
Rule ſhews tmple Intereſt, and all belongs to 
it with eaſe, and was thus found. Set with Nir. 
Mern, Þ.T.G. fir the principal Time, and 
Gaine in the Conditions, and p. t. g; anfyering, 


CG G 
it will-be P. G. :: Po — and T, -- tu 


P 
ER =p. So that multiplying the 3 laſt for 


Dividend , and 2 firſt for Diviſor is the fir} 
Rule, and becauſe pot =p. It will be Gpt 


TPsg TPsog 
_ f _ _  —_—— 
TPg theretare t = 5G and p _ 


which 15s the ſecond Rule. 


12, To any two Numbers, to find a third in 
continual proportion, Rule, Square the ſecond 
and divide it by the firſt, 


(49) 
CHA P., IV: 


Rules of Practice, 
ARITHMETICK 


For Intereſt, plain and ſpherical 


Triangles, Meaſuring of Plains, So- 
lids, Circles and Spheres, Gaging, Fortifica- 
tion, Gunnery, Aſtronomy, yalling, making 
of Watches and Movements, Geography, Na- 
Vigation. 


"1 PR Utes of PraQtice in Arithmetick, firſt 

-> learn to ha'f anumber from the left to 
the right ſpeedily; As for Ex. 8431076, the 
half is 421553, beginning with 8 take 4, of 
4 take 2, theſe are even and ealie; but for; I 
take 1, and carry Io to the next, which is 11, 
I take 5 remains 1o, then tor the o, I take 19 
ang ſet down 5, for 74.3 and for 16, 8. This 
brings thillings into pounds by cutting off the 
laſt fpure, and taking the halt of the reſt; thus 
78416 s. make 2921. 6s, @c, 

2. Becauſe that 12 pence make a ſhilling, it 
willve well to be expert in Multiplying or Di- 
viding by 12 : A ſmall paper of duodecimal 
Arith. was 11 years ſince drawn upat the de- 
fire of Sir Rob, Long, and it ſeems admirable 
with what eaſe and fewneſs of figures , that 
Arithmetick will work all meaſures by foot and 
inches, and 12 parts for the inch, and for ſhil- 
lings and pence, and 12 parts ofa penny : Here 
muſt two figures or digits be added, viz. x for 
Io, and 


(4r) 
10, and n for eleven, the Account will be 
Unites, Dozens, Groſſes, &c. and the parts will 
diminiſh accordingly : But here is not room to 
explain it, take an Example : A piece of black 


Marble 2 feet 9g inches and + broad; 3 f. 2 ince 
; deep and 8 foot 3 inch. long, how many feet 2 


and what rate at 1s. 3 d. 7 per foot, 

In the w_ operation, the 
ſolidity of the. whole Mar- (1) 9+ 2-06 (2 op. 
ble is 6 dozen, and one foot, c a hoe 


or 73 ſolid feet and a - and "$16 61,4. 
by the ſecond operation, the 570 13. 
price will be 7 dozen and 846 2080 
ten ſhillings, that is 94 ſhil- "b:x946 1640 
lings 8d. 2, ' 8:3 6rg 

3. The Aliquot or even 2284 
parts of ſhillings and pounds 5n22 7x: 880 


are to be learnt, as I d. - 61:4x4 — 94 e, vg ; 7 


is the g part, 1d. the 12th 


part, 2d. the ſixth part, 3d. the 4 part, 4d. 


the + part, 6d. the half of a ſhilling; 1 s. the 


20th part, 25. the tenth, 4s. the 5th part, 5 s. - 
the 4th part, 3s. 4d. the 6th part, 65. 8d. the- 


third part, and 10s. the half of a pounds; 
knowing theſe the price of any one thing will be 
known , if 21, or r Integer of that thing be 


krown. At 6d. the ounce, what comes 372 


ounces, becauſe -6d. 'is the - of a ſhilling ; take 
half of 372 = 186 ſhi'lings : The praQtice you 


have in every Book of Arith. Likewiſe you may 
obſerve the even parts of other things; ſuppole - 
the -preat hundred 1121, the half is '56, the 
quarter 28, the eighth part is 14, the I 6th part 
73 lo that at 54 $. the C. what comes 15C. . 

Þ > 3 QUAr «- + 
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3-quar, and 18 pounds, the whole hundreds: 
Eones to 401, 10s. the 3. is three fourths of 


545. which is 49s. and 6d. Laſtly, for the 
I8$ ], find what 141. comes to, vis. 6s. 9d, 
and 41.to 1s. 11d. inall 421. 19s. 2d. 

3. The hundred weight whether neat, or the 
ereat C. which is 1121. it will be worth while 
to give you the price of either at any ſmall rate 


the pound weight; Ex. at 3d. S the pound, 


what comes either C, to : put the price of a 
pound into farthings, viz, 143 for the Neat C. 
account twice ſo many ſhillings, and as many 
pence as farthings3 and for the great C. twice 
ſo many ſhillings, and as many Groats as there 
be farthings in the pound weight, Ex. 14s. and 
T4 5, make 28 s, and 14 d, makes 29s, 2d. the 
Neat C. and 14 s. twice, and 14 groats makes 
32s. and 8d. for the great. C, So daily ex- 
pences are for every penny ſpent a day, one 
pound , one half.pound, one groat, and one 
penny : 5 d. a day is after that rate 71, 12s, 29, 
There is conſtant uſe made of the great hun- 
dred, therefore I have annexed a Table, which 
in the firt Column contains the. price of one 
pound from 2 farthing to 25s. and in the ſe- 
cond you have the price of vhe C. weipht ; the 


preatcr figures are pence, the. lefier farthings. 


If the. price exceed the Table, take half, or : 


af it, and double or redouble the Price; and 
ſo ſeeking in the Table for the price of a C. 
weight, you hare the price of a pound or unite 
anſwering. 


A Table 


wth. at a. SH. 9 a © wy 1 


| 
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A Table for buying and ſelling by the C. weights 


1.p.j C. pr. 1. p.] C. pr. l. p., C.-PE. {1.p. C. or. | 
ES” 6 Y d.| I. Ss d., L Ss d. L, Ss d., 
I lo. 2. 4 %*7[2, 18. 4 I |5. I4.4 I 13, 10.4 
2 j0.4. 8| 213.0. 8 2 [5.16.8] 2 |$. 22.8 
3 10.7. of 313.3 o' 3 5. 19. 0 3 |S. I5.0 
[ 19.9. 4 7j3-5 4 1316. 1. 4/1 91S: 17. 4 
t [0.11.8 113.9. 8, £ 6. 3.8| * [8. 19.8 
S. Jo I4.0 NP 215. Co * is A. @ 
3 O., IG, 313. 12. 4 3 5, 8.4 3 I, 4. 4 
2 [0, I8.8 8[3-14.814 5, Io, 820j9. 6,8 
* It: 4 1317-0, 2 C145 9. © 
” It. 3. 4 3. 19. 4| 3 |5. 15, 4 9, 11,4 
3 [1.5. 8 24. 1.8 3 |6. 17.8] 3 [9. 13.8 
3 |1.8. of 9/4. 4.0 I5j7. 0.012119. 16. 0 
LT RR ESE = 

I. IO, 4 4 6&4 J. 23-4 9. I8, 4} 
* [r. 12.8] 24. 8.8] 2 |7. 4.9] 7 [zo. 0.8 
; t.15.0| J:. 11.0} 3 |7- 7.0] 3 [o. 3.0 
+ [1+ 217.4|I O[4- 13.4 I 617. 9.4|/22|:.0. 5.4 
: [ 15-8] 1415.8 : 7, 11,8 - ro, 7.8 

2. 2-0 4. 18, o 7. T4. © [O, IO, © 
3 2, 4+ 4 315. O. 4 3 Te (9. 4 3 [O. 12,4 
5 j2. 6.8|T1f5. 2,8 177. 38. 82 3|to. 14.8 
2. 9,0 Is. 5.0 T j3. 1.0 - Io. 17.0 
2 ?o HI, 4 oj? 7. 4 : Je 3+ 4 3 Io. 19.4 
& 17: 73. 8| F- 9.$1 ?-|% $$ 7 jro. 1:8 
(© 12.16. I 2/5, r2.c 1 $13. 8.0.24ſ10, 4.0 


Tuns are brought to Hundreds by X by 20, 


"* 


4- The Jaſt Note ſhall be, that in weighing of 


goods, the weights 


2 Sk Sk 
Wetga all from: £1, to 33. 3] 3.1.91, 271. 
all. 


and 9 
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all from r to 40. Il. 31. 91. 271.811, all 


from 1 to121,@c. 

At the later end of the Book you have a Ta- 
ble for the ſumming'up of Commodities, the uſe 
is plain by InſpeQton only. 


($6 2.) Rules of Praftice for caſting 'up of 


Intereſt money, whether Simple or Compound, 
rebates and values of Leaſes. 

7. Note is of ſimple Intereſt, of uſe amongſt 
Merchants, you muſt know readily to caſt up 
the dayes betwixt any two named times : In one 


year 3657, in two years 7395 in three years 


10953. and likewiſe by 
| 334|Fan. | 00 | this Table to find the 
306'Feb, 31 | dayes; Ex. 1. From the 
275 March 59 | beginning of the year 
245] Apr 99 | t9 the 1ith of 0#, O&, 
ene ne S i has 273 dayes, and 17 
214| May | 120 | makes 284. Ex. 2.From 


of December , ſubtract 
Mar, 59 +12=71 from 
Dec, 334 + 16= 350 
92|Sept, |243 reſts 279 dayes. Ex. 3. 


From 19th of Jun, 1673 
PO” *73 | tothe 5th of Feb. 1674. 
a 0V, 1324 | Say20 0184 +31 +5= 


2409 dayes. The Inter- 
eſt for one day of one 
pound at 5 pound per Centum is this Decinal 
,0001359836, at 61. per Cent, ,000164384, 


which are gotten by dividing 5 and 6 by 36500; - 


and ſo of any other : Now to find the Intereſt 
of any ſumm of money for certain dayes, firſt 
fn the Intereſt of one pound for that time, by 


multiplying ,0001643$4 for 6 per Cent, by the . 
eayes.; and then that produtt by the ſummn of 
money : 


IFI I2th of March to the 16- 
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money gives your deſire; or eaſily if you add 
the Logarithm of #.21586217 for 6 per Cent, 
or #.13666528 for 5 per Cent, to the Log. of 
dayes, and the Log. of the ſumm of money pra- 
poſed together, it gives you the Log. of the In- 
tereſt; and to rebate or to know the preſent 
worth of any. ſumm due hereafter, you mu{t 
find the Intereſt of 1 1. for that time adding x 
Integer to it, and divide the ſumm propounded 
by it, the Quor, is the preſent worth, Here fol- 


. Tows a Table of {imple Intereſt of 11, for any 


dayes under 10000 at 6 per Cent, 


_ EIIESS 6 GS 
E- lib, Ss d. So de d. ſoar. | 
4 Z: 3 +452 3 +945] +39<],035 
2 6: 6.4904 7.890] .789].079 
3 34. Fm 11.835] r.18:|.rr8 
{4 I3: T 868} 1: 7 -78c 1.57S|-I57 
5 16: 5 .260| I: .4726| 1.972|-191 
6 19: * ,7I12| 1: 11.671] 2.2651.236 
[ 7 | I: To o 164i 2: 3 £16, 2,761|,576 
| bs) | x: 62 $,6:66 6 7-561 3.156, 326 
91 1: 9: 7 ,068| 2: IT .506] 23.559[.255 


The uſe of this Table is eafie; the firſt Co-. 
lumneare dayes, and if uſed with the ſecond 
Column are thouſands; if with the third are 
hundreds : if the fourth are tens, and the fifth 
are ſingle Unites, Fx. What is the uſe of 11. 


or 1732 dayes. An. 5 5. |. s. d. 

$4. Z for 25<=1f, 50 = 10000 3 3+45z 
R 700! 2 3.616 

2 f. 75=31. and if you turn 30; 1.183 

the Intereſt of one pound 2 +079 

found as before into deci- 5 S 350 


mals, and multiply it by the f@mm propounded 
in decimals, it gives the Intereſt of that ſumm. 


And for equation of payments, or giving of 
| tine 
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time; as at 2 three Months, or at 3 fix Months; 
©. or Weeks, Years or Dayes, or the like ; 
ſappoſe three, 3 months, multiply the terms 3 
and 3 makes 9, add the later 3 makes 12, the 
half whereof is the equated time, viz. 6 months, 
So the equation for 4 ſix months is 15, viz, 
4x6 = 24 +6 = 30---- 3301s 15, To con- 
clude this Note of ſtmple Intereſt pradtiſe the 
double Gol. Rule taught before, it anſwers all 
queſtions whether of the principal, tire. or gain, 

2. Of compound Intereſt, or Intereit upon 
Intereſt. The Logarithms anſwer Queſtions of 
this nature with great eaſe; and firſt if the In- 
tereſt be at 6 fer Cent, tind the Log. of 106, 
divide it by 2 for 7 Years, by 4 for Quarters, 
by 12 for Months, and by 365'for Dayes, and 
keep theſe Lop. for Uſe, You have tx Queſtt- 

ons in Abores Arith, 
Log. of 1,06 0,625306 wrought at large, the 
1 Year 0.012653 Ry Examp.will 
- rake all plain for r 1, 
+ Year 0.006726 viz, Mr. Onuphtreds 
Month 0. c02109 ſix Theorems after 6 
Week 0. 0095-7 Per Cent, viz, A, B, 

Day ©. 000073 C,D,E,F. 
The. r. P lends to 
R 211, for 3 years, what muſt Þ receive at the 

end of the term? A; 

The. 2. Þ hathowing from R 11. at the end 
of three years, and would know the worth in 
ready money ? 'B, 

So.that A an- 


Yearly. ſwers the firſt 

I,06----0, 025306 Queſtion; that is, 

3 P muſt receive 

A 1,1910 0, 075918 Il. and ,191 of 


B ,83962 5.92408r Ar.Co, 2 |- that is, 3s. 
TE OR and 10 d. " And 


B. the 


my mM wil = 
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B. the ſecond, that is, 16s, 9d. ob, A is got- 
ten by multiplying the Log. of 1,06 by 3; and 
B is the Arithmetical Complement of A, 

The. 3. ÞP hath an Anuity of 1 1. per An. and 
R forbears payment to the end of three years, 
what will it amount to ? C, 

The. 4. R is to pay 11. at the end of three 
years unto P, and would know what rent is to 
be paid yearly for that debt? D. £5 
. Firſt, A-2 
is 1,T9I--T1 A--1=,191 3,281033 
=,191, and 1,06-1=,06 $.77315E 
1,06-I=,96 C 32,1833 O, 592582 
Aﬀter Sub- D 531413 3+497117 Ar, Com, 
traction it 
leaves the Log. 6of C 3 1. 3s. 8d. and the A- 


rithm, Complement is D. 6 s. 3d. 5, 


The. 5. Þ has an Anuity of 11. per a7. for 
three years, and would know the preſent worth 
in ready money, | 

The. 6. P hath 21. to beftow of an Anuity 
for three years, and would know the yearly 
_ - 

e Anſwer to 

. C 32,1833 0.502882 
the 5:h The, a A op. 0.075918. 
3.33% 5.0: 2 E.2,6728 0.426964 
and the 6th F''pg' 22414 5.573036 Ar. C. 
+56 66. :3his 
for 11, the Anſwers are fitted to all the 6 Que- 
ſtions, and the ſame is to be perform*d after 
the like manner, if the payments were half year- 
ly, quarterly, &c. taking the Log. anſwering as 
before. And after you have found your An- 
Fiver for 11, by adding its Log. to the Log. of 
any other ſumm, it gives your delire. Ex. If 
3521. 10s. were due 3 years hence, and I de- 
fire to know what it is worth to pay preſently ; 
I add the Log. of 352,5--2.547159 to the Log. 


(48 ) 
B 8.924081 found as before makes 2.471240, 
which is the Log. of 295,97, or 295 l. 19s, 6d. 
the Anſwer. 


. oy concerning Free-holds to be bought and 
old, 

.The Anual Rent, divided by the bare Rate 
of Intereſt propoſed, produceth the ſumm of 
ready money that Free-hold; Eſtate is worth, 
Exam. 3001. per an. after the rate of 6 per Cent, 
is worth 50001, + | ,06 )-300,0a (5900; 

And if the Rent be > yearly or quarterly , 

divide by ,0296 and ,014674., 
- Any ſumm of money (1000 1.) lying ready 
for a Purchaſe being multiplyed by the bare 
rate of Intereſt, ( ,06 ) producethy the yearly 
Rent, To00x,06=: 60,090 or 661, per an- 
num, 

The Annual Rent (601. being divided by 
a ſumm propounded (1000 1.) quotes the- bare 
Intereſt of 11. 1000 }- 60,00 (/,06, 


Divide Unity (1) by the bare rate ( z06) of 
zl. the Quotient gives the number of years 
purchaſed. ,06) 1.00 (16,6 5) 1,00 (20, 
8) 1,00 (12. 

If the Rents be $ yearly.or quarterly paid, 
work as you were formerly direQed. 


0g 
5d. 
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The firſt Column is of Years, the ſecond is the 


-time to Purchaſe 5 the firſt Ggure being Years, 


the ſecond Months. :A Rent to endure 7 years, 
is worth ready. money after 5 1. per Cent, 5 years 
and 9 months.z- the third Column is at 61, p.r 
Cent, the fourthiat 8, and the fifth at 10 1. 
5 1. per Cent, is at 20 years Purchaſe, 61. at 16 
years and 8 months; 81. per Gent, at 12 years 
and a half; r0 1. per Cent; at 10 years : So that 
51. and 61. per Cent. may be uſed for Free-hold 


Eſtates, and the $1, i 1, for Houſes, 
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©. 2. Of plain and Sphericzsl Triangles. 


Infead of Chords, the Sines and Tanpents | 


were invented, and broupht to a Deci;nal Ra. 
Gius, and it might be wiſhed that the Sexagenary 
Account be lett off; -and the Centeltmal taken. 

After the Loparithms you have a Table of Ar- 
tificial Sines and Tangents to every degree and 
ten minutes, which will do well enouph for 
ordinary Mechanical Works, and with a ſmal 
Jabuur you may ſupply the ſame to minutes, 

The Sine or Tangent of any degree, and ten 
minutes, if they.be. under 45 deg. are found by 
looking in the Column on the left fide, the De- 
prees are in/greater figures, andifabore 45 deg. 
by locking in the Column, on the right fide, ac- 
counting from the bottom towards the top, 
Examp, The Sine of. 132. 30' will be found 
9.3 68185 z the Tangent 9.350354 5, the Sinc of 
67, 20 wul be f5und 5.965090 *{ the Tang. 
10.379213 .: -The Complenent of ;any degree 
and minute being the Remajager,of the ſame to 
9959, anfiyers in the ſame line in the two out- 
moſt Colunns:' as to 220 10” anfivers 679 
.yo', and fo doth the Sines and Tanrents, for the 
Sine of 229, 10 being 9.576689, the Sin? 
9.966653 being its Complevent -or--Caline- ct 
679, 50! ſtands nextz3 and fo of the Tan- 
gents. ALI IOSETHRF; 3. 5; 
If you delire the Sine of: 222: 24". ſeek the 
Sine of 229. 2& which is 9.579777, take the 
difference betwixt: this a1d'the next increaling, 
which is 3063 {theh ſavif rot 2063 : : 401225, 
add th1s to the former Log.: it makes 9.531002, 
which is the Log. of 220, 24': you may work 
this by-the Log, - © + far 

Now to find the degree and minute an{werirg 
to any Lop. given ; ſuppoſe the Sine 9.457584 
T ſeck this in the Table and find cit an{wers 


1{O, i 


('5T) 
16', 40' and to this Tangent 19.4754 1£0, 77-,. 
3o', and if you ſeek for every minute) you AY ak 
tthe the difference of thoſe two Log. betwixv 
which yours fall, and the difference betwixr 
yours and the leſſer, then ſay, as the Tabular 
Diff. is to the other difference :: fo is 10 to 
minutes ſought. Ex, The Sine 9.5eco163 be- 
ing given, the next leG in the Table 9.497682, 
the difference 24317, The Tabular dit. 2794» 
then ſay, if 3794. 10 :: 2487. it will gi-e 6'5 
ſo the correſponde: 3t degree arid minute will be 
182, 26', This being learat, we come to the 
D»Arine of plain Triangles, but firſt knew theſe 

Charatters; £ a1! Angies rrz, a right fnples 
|. a fade; Hyp: the Hy Pothenule ; 32, Baie3 ; Ca. 
Cathetus-3 A Triangle x ; Pat. Gicens S, Sine 5 
; FIRgE t 5 Coſ. Colize 3 Cot. Cotanrgs. 

- Of plain As, is ery re a8 g'ed A be no- 
ted: with three Letters; A,B, ; let'A nh, 
be thert z, BA the Baſe, CA the Ca- (r*.; 
fictus or Perpen. and BC the Hyro- 
tenufe, and ail Oblique 4s with BC ( 
D, et BD be the Baſe : then obſerve ( 
tieſe Propoſitions, 

Prop, I, The Si des, and ines of the oppoſite 
Angles are proportional, and in any Triano'e 
where two of es, anl one Arg'e. oppolite are 
gt-en, anditt e required to find the Angle 07- 

olite totie other Side : As i: . 5: £ Opp: is 
*: E required : Or if two : A\ngies, and rhe Side 
0979! "yy oe OREN en, to 13d th ; 
lite to t ers Say, AS 05 <, 0: Pp: : = i: 
Teniired ; this reatiiet!) yenera! 'y to al 
Note that i araAiton Cite Anzebet "10 ohoy 
the ther is kaown, be ate it 13 the Conpie- 
rent to $09, andin an Oviique A It 1995 Alte 
ples ve known, the third is piren, becauie tie 
Co nple nent to 1802, 

Prop, {I, Inrt< As As one $ide. to the 0s 
E 2 ther :: 


© 
; 


D —_— > - 
_—_— ——  — —  — .—— 
- =__ 


C52) 

F. 1.) ther :: fois Rad. fo the Tang. of an 
CF. I. L oppolite the other, BA. CA :: 
Rad. fo & B, 


Prop, TIT, Tnevery plane A. As, the ſumm of 
the two Sides. is to their Difference : : So is the 
Tangent of ha'f the ſymm of the two oppoſite 
Angles. to half their Difference ; therefore it 
two Sides and the Angle included be given, the 
reſt will be known, 


Prep. IV. As the preater Side. to the ſamm of 
the reſt : : {ois the Diff. of thoſe two remain- 
ing Sides. to the diference of the ſegments of 
the Baſe, -the Perpendicular will fall in the mid- 
dle of the Remainder. 


Theſe four Prop, will reſolve all plain 43, 


Rad. g0?. .- 10.000000 Ex, In the ABA 


L- 
BC 12797-- 3.10619T C 1? at A, Let the 


; Hypotnenuſe B C te 
S. CB. 28.20 - 9.676328 given, and LB to 


CA. 606. - - 2:722519 find the Side CA, 
| TY By the 1. Prop, 


Having B A the 
Rad. g0?. - - r0.000000 diſtance from any | 


BA. r124-- 3.050766 Place to the foot, 
t: 4B.28. 20 731746 
ONTO and /. B. 295, 20, to 
CA. 606. - - 2.782512 find the height C A 


606 feet or yards: 


By Prop. II, Fig.(3.) 


Tn the Oblique . ADBC, Fig. (3.) having 
LCDB 459. 20, and the 4 CBA. 589. 4 
DBC wiil te 122, andthe < DCB 149. 40, 
tic firſt two £4 arehad bÞ obſervation, the 0- 


ther Complements, by the I. Prop, you may F 


bave DC 335, and BC 271, which are the 
diſtances 


T124 feet or yards, | 


” an 
WE. 


3 
O 


C, though you came 


diftarces from Dan 
no nearer rhan 

D. Likewiſe in $:R. 149. go' | 9.402453 
the 11.4 BCA; 1B. =o. 2206. + +.o000ce 
ſuppolirg CA $C.,-- 42. 20 9.826477 
ſore height uw [RC 8 ernnt 


hab! c GC --- 273 | 2.432024 
dPPTOAC a. ie, aAt- "= , a Fe - "a A 

ter the Avples at Ghent Go $07» 2 _ 
Dand B be taken, t:DC.-- 325 | 2.524965 


and the diſtance 
TY as betore 3 YOu inay fina by the I, Pr, 
C A 2:0 feet, yards, FE. the i Cc! mine at} d B | 
the diſtance 14337 5 and by theſe two laff Ex:m, 
all heiphts and diſtances whether acceiiible or no 
are taken, 

2. Of Spkerical Triangles, and fart ct rt As, 

In theſe there are 5 parts, betides the 45 
(which is no part) to be conlidered 3 in the 4 
ABC. (Fig.4.) Ais thert 2. the Sides B A 
and C A are taken fimply, which make two 
Parts, tie «CandB, and the Side B C by their 
Complenents which make three parts, five In 
all : Three of the{e alwayes f21l into the Que- 
{tion, whereof two are giren and one demand. 
ed, and theſe three in the CH either fall 
all together,as B, BA. AC. crB A, ACand 
Cc, or AC.C.BECorEC. BandB A. orC; 
BC and B, in all whicirfive caſes BA. AC. C. 
BandBC are the means, and the other two the 
extreams , cra funder m_ disjunQ ; as, B A, 
BCandC: :BC. BA: CA: C.B and B A, 

wiiercin:3 A, BC and C which are ſepara ted 
from the other two, are cal'ed the Internedia's, 

tie on er tie Oppoiites : 

A.1, As Tan. of one Extreive. To the Sine 
of the Mean : : So is Rad. to Tang. cf the c- 
_. 

A,2, As 11. co. of the one Opyolitez to 
ine of the Intermedial :; ſo Rad. to the Co- 
line of the other. TE 


> I ABA. 


__ gy ——_— c—— — 
— 
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By theſe 2 Ax. and the former obſervations, 
any part of ait 4 & may be gotten by knowing 
two parts : Ex. In 


As, Rad. - - - 19.000000 theaA BAC. where 
——-—-o - let B repreſent the 


Si. BC 34.20- 9.751284 dnattid ad 

. Fon” 1 point 
$6.8. 23. 20 - LEES take Anglreli 
Si. C A. 139.- 9.351904 greateſt Dec. 249, 
'30', and BC apart 
of the Fcli-tick 34, 20. I demand CA the 
I>ec. Here 3B and BC arepgi.en C A demand- 
ed. CA is Gizjoyi?d and B, BC are the op- 
Poiites 5 therefore by the ſecond Ax, As R, 
Coiy. BC :: Sico. B. Sine of C A, but you 
are bid to tzke the Comylements of Band BC, 
therefore as in thewartk R. Si. BC : ; Si. B, 
Sine CA; this is plain and ſufficient for r* 
AS 


Of oblicue Spherical Triangles the part 
are lix, 3 tides and 3 Angles, whereof 3 are 
given, aud r, 2 or 3 way be ſought; four & 
theſe lix are called Ingredients, whereof 3 mu? 
be given and one fought : And of theſe four there 
may be three ſeceral Divitions 3 firſt, they may 
be oppoſed one to another, as I. to4 and 1; to 
4 or contrarily, and then $:4.S:l.:: $4.5, 
!.-or S:1. $:4 :2 $.1. $.<, : Secondly they 
all follow together ; or thirdly, three together 
and one removed : In the two latter the part 
fought may be found at two Optrations and no 
more, by letting fall a Perpendicular , which 


muſt a'w:yes fall from or upon one of the Irgre- | 


dients, and never from or upon two.” For the 
Calculatiun of any of theſe obſerve the Rules 
followings : 

I. The Perpendicu'ar being let down , the 


two Ingredients lefr intire annexed and given 


muſt be marked with the letters, B andB C the 
& 2nd Side gi;en- 
= IT, Cie. 


ht. AM 
. 
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TI, One of theſe two, either B or B C muſt- 


begin the Account of the four Ingredients in 
the Queſtion, and the Perpendicular muſt al- 
wayes fall upon B D extended if need be. 

11T. If the 4 at B and D be both acute, then 
the Perpendicular will fall within the 4, and 
then DA=BD--BAand 2D CAZzBCD-- 
BCA, as inthe 5 Figure : But if the one of B 
or D beobtuſe and the other acute, then will 
it fall withour, as you may perceive i1 the 5, 6, 
and 7 Figures ; Then DAZBA4BD andz 
DCA=ZBCD. BCA, as in the &tþ Fig, or DA 
—=BA--BD and DCA=ZBCA--BCVD, asin 
the 7:h Figure, h 

IVY, The order being begun as before, either 
at Bor BC either all four will follow one ano- 
ther, orelſe three of them, and the fourth re- 
moved from the reſt. 

VF, After the Perpendicular be let fall, the 


- Sides B A, AD, orthe 48 BCA, or ACD, 


or. ACB are found out, as in rt angled Tri- 
anples, 

After D AandBA, or 2BCA, or ACD 
be found as before, the Triangles are found and 
performed by two Caſes, and each Caſe two 
Problems. 

Caſe IT, Where all four Ingredients follow 
each other. 

r. Prob, Leader BC thus, BC. B BD. D 
and either B D, or D ſought, as fyne DA. 
S.BA:: tB. tD. 

2. P-ob, Leader B thus B. BC. BCD, DC. 
and either BCD, or BC is ſourht 3 fay, coſy. 
DCA.  coly., BCA t#: 1. BC, ric 

Caſe IT, Where tliree follow im.neiliately and 
one ſeparated. 

1. Prob, Leader BC. thns BC.C. CD and 


B'D. and either D © or B D are (oveht 3 ſay,.. 


Coly: B A. Coſy: DA : : Coſy: B C. Coly: DC. 


2. Prob, . 


Ou 00 III OI IE « 


= TDs — 
_ .” ————— ——— ———= _1 


-» T7 aw re; 
ACP AE.» OE . i al. A A ns 


== 
oo —_— 


uu 
. ww. 


— —"—___ 
"—_—— Ire 


—— 


LEE IEEREEDESD TI an 


A «* mignon mn wt or wor oo = 


Rr IR 


j _ —— 
= ” 
= — 
a ee es, ee 2 
—— a- ooatrooey 4 > ©——————— 
-- EE = *. 
— CT . ;S 


(56) 


2. Prob, Leader B, thus B. BC. B-CD-' and 


BCA. -S: 


D, and either Dor BCD are required ;- ſay, 
DCA :: Coly: B. coſy: Db. 


Laftly, in the two Caſes, firſt where three 


including the £ (ought. 


31--30 Diff. 


f. gl. 30 
%. 2S8---40 


<1, 


B C 38. 3o Arith. Co: 0,:053339 
CD 79. oo Arith, Co: 0.927214 


BD £o. o9 third {ide 


half Z. 45. 45. Si: 9,855095 
half X. 14. I5. 


Si: QGe391205 


Sum ——19.479165 
half ſam — 9.229582 


And if three Angles be given to find a fide, if 
intead of the greateſt 4 you tak its Complement 
to 180, the Angles will be {des and ftdes 25, a3 
16 the laſt, 


Sine of 109; doubled 29 = 2 C 


Sides are giren to find an Angle: For Ex, tz, 
Sth, Inthe Triangle 3 CD, let all the Sides be 
glven, v24, BC 38,30, C D 70, andB D 69, 
and let the Angle C be ſought: Firſt, ſer down 
the Arith. Comp. of the Sines of BC and CD 
1 Take the Difference ct 
theſe tides, and under that Dif, ſet down the 


third fide, 
take their ſin 
and difterence 
and ſet down 
their Sines ; 
laſtly,fum up 
all four Sines, 
the half ſam 
will find our 
an Arch a- 
mong the 
Sines , which 
being doubPd 
will be the <4, 


6. 4. Of Longinetry, Planometry and Ste- 


reametry, 


Note 1, The meaſures uſed for lengths, as yo! 


had themin the CH Ap. II. are either Incues 
divided into tei parts, Feet divided into 199 
parts, or 12 jnches, a Gad or Rod divided inte 
ten feets and a Perch or Pole divided into 100 
Links, containing 165 (cet, or 18 feet 3 theſe or 
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any of theſe may be uſed as occaſion requires; 

2, Care muſt be had, that in meaſuring any 
Line or length whatfcever, you de-1ate notfrom 
a ſtreipht Line, therefore {et up ſmall Pikets be- 
twixt you and the M:rk that may direCt the 
Line, or if you meaſure by a four pole chain, 
then the hindermoſt man look that the Leader 
go ſtreight, or cover the Mark, If a Line de- 
cline, and you would know the Horizontal Line 
in going down a precipice at the end of the Gad 
or Rod held Horizontally, lct fall a ſna!l ſtone 
or any ſmall weight that wilt ſhew the point - 
where you muſt hold Horizontaily again. 


3, To level a length or line, or to know what 
difference of height in riſing or falling betwixt - 
place and place, which is a very uſefull praftice 
for carrying of water, or of under-ground A- 
dits or Soughs, tike theſe Rules : Let your In- 
ſtrument be carefully and truly made, whether 
it bea water Level, or which in my Opinion is 
the beſt a braſs T, the ſights to be two proſpect 
elaſſes; and ſuch you may have made of Mr. 
Aarks, an Excellent Math. Inftrument maker, 
at his houſe near Scmerſet houſe towards the 
Savcy, and the water, to him direQion is given 
about it : This kind of Inſtrument will ſuffer 


a I - . 
a diſtance to 5 of a mile, or. more if need be; 


and there muſt be two mark-voards placed on 
pike ſtaves, that your Companions may lift ap 
or down as you ſhall direQ them. 

Set the Level as near as you may in the mid- 
dle betwixt the two Marks, which your Com- 
panions hold upright in their hands with the {lip- 
ping marks, and firſt turning to one, cauſe him 
to hold or ſet his ſight Even with the level {1ghts, 
and fo the other 3 the Difference betwixt thoſe 
ſights in inches and tenth parts gives the aſcent 


or deſcent : this is for one ſimple ſtation ; but if 
IT 
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it require many ſtations with aſcents and dee. 
{cents, then in a Note-Buck ſet down your back 
ſtations in one Column, and your tore ſtations 
11 another, (umm up both the Columns, and take 
the Difference of them ; if they be equal, the 
two plac:sare level; if your tore-fations ex- 
ceed, then tie diflerence is lower ; if otherwi't 
higher, a little praQice will inform .you (ufhci- 
ently; incarrying a ſtream or River, as the New 
Water from a little above Hare to Lenden, or 
eiſewhere, you muft allow afoot, or a foot and 
two inches for a mile in deſcent, or more, if your 
tall require it 3 and this becaute of the diſtance 
of the Tammns ack the ſurface of the Globe of 


the Earth in every mile z and though in a mile 


it will be found but 6 inches, yet it is better to 
hold to the ſurer ſide. Now for Common Sew- 
ers or Paſſages to carry away the water and dirt 
of ſtreets in Towns; for every ten fect you 
ought to allow 2 inches or 3 as your fall may 
be. which in ecery 100 feet will be 1. fort $ 
inches, or 2 feet 6 inches, 

2. For thelenpth of unapprozcta*le Lines, as 
thoſe of places beiieged, or of heights or di- 
ſtances, they are found by reſolving a Triangle, 
that hath one (ide, and a!l the Arples given, as 
11 trop. 4. of plain Triangles 1s {er down, as 
you may fee in Fig. 3d, Care muſt be had, that 
the Angle BCD be not too acute, v1z, ne-er 


le(s than 2 degrees, and therefore it will be b<* 


if the pround will pive leare, togo tron B not 
12 the right line ABD, but to go ofl fron 6 
towards F at ripht Angles. 

For a di erijon I will gi- e the heights of fore 
Pyramids, Steeples, Obelisks and Pillars In the 
meaſure of Englith feer ; As when St. PFau's 
Steenle had its Spire on, the ſtore work was 2E0 
ſeet high, ad the Spire as much, which was 520 
fect in all, and will te found as hipn as any 
Steep'c 
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Cteeple in Ckriſtendom, only that at Cremona jn 
ltaly being 528 feet excepted, the Bail on St. 
Peters in Kom? js $56 feet; the Stceple at Roar 
in Normandy is 399 feet; at Strailuyh jn Ger- 
many 4315 at Landioven in Bavaria 4515 at 
Modena in Italy 279 feet; the Tower \iinel in 
Bononza in Italy 216 feet; Lantern at Genua 
324 feet; the higheſt of the Pyramids 1350 feet, 
the lower Pyramids 883 3 59ton Stzeple 311 Engo 
land, a ſtone ſteeple without ſpire 15 : C4 feet 3 
the height of the Obelisk in Rome rem3ze.l by 
Foxtano to St, Peters was of one ſtone 78 feet 
and a half high, g feet 2 inches ſquare at preater 
end, and 6 feet 2 inches at the top, it ſtands 
now upon a Pedeſtal of 12 feet and a half high, 
and the height of the brazen gilded Croſs is 19 
feet and half, ſo now the wile height is 110 feet 


and a half in all. 


4- Before we come to the meaſuring Plains, 
it will be requiſite to ſhew, (TF.) To raiſe a Per- 
perdicular from a Line; (F'p. 9.) ſuppoſe on 
a, take ab=ac open your Compals to above half 
bc, and croſs two arches at d, ad js a Per- 
pendicular. (2.) Todoiton the end of a Line, 
firikean Arch db, ſet the ſame wideneſs from 
d to b, and ftrike another Arch at c, which 
-with a Ruler laid upon 4 and b croſs at c, then 
is caa Perpendicular. (See Fig. 10.) (3.) To 
let fall a Perpendicular from 4 upon the Line 
*be,-(Fag, 11.) ſetting one foot In a, croſs the 


'Linein'bandc, from b and c, opening the Com- 


paſſes make a croſs at e, lay a Ruler by « and 


-e, and draw ad-which 1s a Perpendicular to 
: be. Laſtly, becauſe hereafter there is great uſe 


made of a Square, I ſhall ſhew you how any 
Joyner or skilfull Carpenter may make one that 
will very well ſerve your turn for ſurveying or 
plotting any Grounds, Yards or Courts, and for 
meaſuring the ſame, Get a dryed piece of Box 
Or 
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| (60) 
or Pear-tree that will bear 3 inches, or 3 inches 
and a half Diameter, and turn it fiat on the top 
round, with a neck to fit for the head of a ſtaft; 
find the Center, - and draw 2 or 3 Concentrical 
| Circles, as you ſee (Fig. 12.) and Circles on 
the edge, divide the Circlcs into four parts, as 
you ſee in the Figure ad bc, then take a whip. 
 ſawe very thin, and awe by the marks the two 
Lines 4b and c& at right Angles pretty deep, 
this will make a good Inſtrument for ſetting off 
Perpendiculars when you have occaſion : 
Suppoſe ( Fig. 13.) a, b,c,d,e, f, g, h, 
were a field, I come to «, and ſetting a Becon 
there and at the corners, T meaſure ac, and as 
I go find at what length by the ſquare, the per- 
pendiculars 16%, xd and 4b will be, I mea- 
ſure all thoſe Perpendiculars and ſet them down 
in my Book, I meaſure cb and the perpendi- 
celars 2 p and 7 0, and fo all the reſt as you 
ſe in the Figure; and to lay the obſervations 
down, Ido no more but draw a Line ac by 
the Scale, and prick down the points 3 k, and x, 
and raiſing Perpendiculars I ſet off x h, kb, 
and x d which givesme a,b,c,d and h, I draw 
cb and upon it prick down 7, y, and rn, and ſet 


off 20 and #7: 7, and fo I work with the reſt of Þþ 


the Figure, and I deal fo with the reſt of the 
Cloſes if there be more, and add all together. 


Laſtly, to find the length of a Circular Line, F 


either whole or part,from De- 


T| 2017453*92 orees and Decimal narts, ma 
2 3034906555 be done by this Table, the firſt 
Z I bd £4 Column are Degrees or Deci- 
4 _ bb _ mal parts, ſecond Radius is 
$5] 2227290403 Unity, as for Ex, 39- 452359 
6] >724719755 329, & 16 Dec. 2 ,03491 
2 gone" mg parts: An, ,56128 1 ,00174 

»1390402409 of 199000 6-,00104 
91 2157079633 256128 


Note 11, 


— 
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Note TI, Planometry, or the meaſuring the 
ſuperficies or planes of things is done with the 
ſquares of ſuch meaſures, as a ſquare foot, 
fquare inch, ſquare yard, ſquare perch, that is by 
ſquares, whoſe ſides are an inchy a foot, a yards 
a perch; fo that the Area of any ſuperficies is 
ſaid to be found, when I know how many ſuch 
ſquare inches, feet, yards, £c, it containeth : 

1. The Area's of ſquares and oblongs are 
known, if you multiply one fide by another. 

2. The Area of any plain Triangle is gotten, 
by multiplying the Baſe by the Perpendicular, 
and taking half the ſum, or the Baſe by half the 
Perpendicular, or the Perpen. by half the Baſe. 

Or without the Perpendicular at all, add up 
all the ſides and take half the (Umm, from this 
half fumm take every ſide, which call the three 
Differences , multiply theſe three Differences, 
and the half ſumm continually together , the 
ſquare Root of the laſt Product ſhall be the Area 
of the Triangle. 

3. To meaſure any Repular Figure that has 
equal {ides, multiply half the ſumm of the (ides 
by the Perpendicular from the Center to one of 
theſe fides : To find the Perpendicular, con- 


| cetiea Triangle, whereof one fide is the 1ide 


— 


- 70,51. An. 92,52 the Qua- 


given, the Angle oppoſite is the £ at the Center, 
the other Angles half of its Complement, to find 


| the Perpendicular. 


This Table will preſently Q. L. 
give you the Quadratrix un- A} 658 1,52 
der (2. or the {ide under L.for {_],1,000 1,000 
any of the ten Regular Fi- 5 1,312} ,7624 
gures, whoſe fide is, I. Ex. & 7 675i ,620 
Suppoſe the ſide of a Penta- - 1,904] 525 
gan be 70,51 what is the ſt- g 2,796 +455 
perficies : Say, As 1. 1,312: : S FRET 202 


I912,769] ,3%1 


dratrix and 92,52 x 92,52 = 
F 


( 52.) 
8558, Having the ſuperficies take the ſq. Root 
of it, and ſay, As. I. ,7624: : ſoQ. to fide. 
4. The Area of any tour tided figure , two 
ſides whereof are parallel, is gotten, if you 
multiply the perpendicular ' from the one pa- 


rallel (ide upon the other, by the half ſumm of 


of thoſe parallel {1des, 

5. If the figure be of many ſides, caft them 
into Triangles, as you ſee in Figure. (13.) And 
it any ſide be crooked as you fee c 4 in that: Fi- 
gure, draw a Line that ſhall leave as much out 
aSin; orif it be irregular towards a round, as 
in Fig. (14.) form a Trianple, as a d b that ſhall 
equal it, 

6. The dimenſion of Circles, 2nd other round 
Figures are pathered from their Diameters or 
Circumferences ; let D fignifie the Diameter, 
P the Periphery, Dq, Pq the ſquare of the D or 
P, 1. the (ide as before, (#), the Circle, R. Ra- 
dius, or half of the D. Then, 

AS, 7. 22 Of I13. 35$, or 1. 3-1415926 2: 
fo is any D. to P. and ſo Dq. to the ſuperficies 
of a ſphere, and fo is Dx the Axis of a Cylin- 
der. to its ſuperfic1es, and ſo is halt D into.the 
fide. to the ſuperficies of a Cone; and > is the 
ſquare of the Chord of half the ſ.gment of a 
Sphere. to the ſuperfictes of that ſegment. 

As, 22.7 or 355. 113. or I. 0,3:8310 :: fo 
P. D. ſo ſuperficies to the Dq of the Sphere. 

AS 7X4. 22.0r 14. 11, oras L., to 7985399 :: 
ſo Dq. Area; and ſo is the {q. of the Dx 1. to- 
lid: Cylinder. So Dqx + Ax: to the ſolid: of the 
Cone : 


As, 22. 7X4 Or IT. Ty, Or as 355. 452 Or 1: 
1,273239: : ſois Area of the (>). to the Dq. 


As, 22x4, 7,0r as 88. 7. or as 1420. II}, Or 
T. to ,079577: : ſo Pq. Area of a ©.and fo Pqxl. 


AS, 


.to the ſolid: of a Cylinder. 


C 6z) 


As, I. to ,707107 : : D. to the root of 2 


ſquare to be inſcribed in a Circle. As I, ,886227 
: : D. to the Root of a {q. equal to the Circle, 
which is the ſquaring of aCircle. 

As I, to ,80604 ; : D. to the Root of a Cube 
equal the Sphere. 

As I. to 1.772454 : : D. to the Root of a {q. 
equal ſuperficies of a Sphere, 

As 1, to 3523599 : : Cube of D. to the Sphere. 

As I, to 1:999859 : : Sphere. Cube of the Dja- 
meter. 

As r, to 3282095 : : (#). to root ofa ſquare = 
to the Area (#), 

As 7. 22x4. or 1. 12356371 :: (©. Pq. 

As I. 3225972: : {o isP. to the root of tlie 
inſcribed fq. in the ©. 

As 1. 3256556 : : P.Roat Cube of a folid = 
the Sphere. 

As I. 3564189.: ; P. Root ſq. = ſuperficies of 
the Sphere. 

As I. 3016887: : Cube P. to the Sphere: 

As I. 593217626 : ; Sphere. to Cube of the P. 

As 7x6. 22,0r I. 35236:: D cubed. Solid: 
Sphere. 

As 22. 7x6 or 1. 1190986 : : ſolidity. D cu- 
bed of a Sphere. 

A Cone, a Sphere, and a Cylinder, that hare 
the ame height and Diameter, if the greateſt 


Circle be equal, are as I, 2, 33 therefore a Cone 


's - and a Sphere Z of a Cylinder of the fate 
height and D'. therefore, As I, 2531327 :: fo 
D cubed. Cylinder. 

7. The praGtiſe followeth : T, In ſurveying 
and meaſuring of Land ; meaſure with a Perch 
or Pole = 16 5 feet divided into 100 parts , 
tnen by tie aforeſaid Rules how many ({q. per- 


| ches there are, that iz the Area of that Cloſe or 
ground ; which divided by 169 ſquare perches 
re (ral * 
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(for ſo many are in an Acre =40x4) it gives 
you Acres, the Remainder, accounting 49 vYer- 
ches for a Rood,are Roods and Perches, 


This little Ta- 
ble turns Perches 
into Acres , 
Roods , Perches 
upon fight 3 the 
Numbers under 
ac, are Acres, 
under Tr. are 
Roods : the firſt 
Column are et- 
ther ſO many 
thouſands under 
M. or ſo many 
hundreds under 


C. or ſo many Tens under X, 


As for Exam, 7854 Per- 


ches are given, which I {et 


M, | = + 
IC. TI. PA. I. P. [Io Po 
x | 6, IT. Ofo., 2» 20fÞ, Io 
2 |2. 2, Ofl, T1, OjO. 20 
3 8, Jo O , Z. <0 O, 20 
4 125. 0. O[2« 2. © |, oo 
5 [3I, I. C3. ©. 2C}l, TO 
G [37. 2, ©j3- 3. © |. 20 
7 143+ Zo. Of4. IT. 272jI. 30 
8 |50. 0, 05. 9. © 2, 09 
9 136, I. 95+» 2» 2012, 10 
ac. f.'p 
ZOOO-=- 43, 2» Oo 
800--- 5.0, oO the number 
> a Oo, T, 19 
H=== O. 4 


ing each figure, 


down as you ſee, and take 


of Acres, 


Roods and Perches anſiver- 


and it 


49. 9, I4 makes in all 49 Acres and 


Cs 


I4 Perches. 
in ſmall Back .ides. Courrs, or other ſmall places 
the meaſure way te by the Foot, and then this 
Table turns any micber of Feet into Acres, 


Sometiine3 as 


C. M, >. vba M, ©C 
2 I. Pp. f. ja. r. p. f \p. f. |P- f, 
2. T. 7, 36 jo, o, 3%. 119:3. 1030, 109 
4 2--T4o 173]9. I. 53, L26:7, 940, 2Cc0 
E, 3 #3. 23795. 2. 30. F3jlt. ofir, 38 
9. O, 29, 65 [lo 3. 26, 08 By [99 I. 128 
;II.1, 36, I5Ojr, o. 23. 179j1$. 99 1. 228 
| £343. Jo 240[x. I, 20, TO6[22, 11'2, 56 
16.0, II, 53 (1, 2. 17, 33/25. 19412. 156 
18.1. 18, 140[1, 3, 13. 232[29, 1962, 256 
20,2, 25, 21512, 0. 10, I59]33, 17 3. 04 


Le 
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(s5) 
Roods and Perches at the firſt view, to be op&- 
rated with feet, as the laſt Ex. Roods, Perches, 
the numbers under feet are odd feet, the ſecond 
Column is one Hundred Thounſands, the third 
Tens of Thouſands, and the feurth M. and the 
laſt Hun reds. 

One ſuperficies is to anothe” as the ſquares of 
their like ſides, therefore as the ſquare of 13,5 
to (q, of 16,5, or:as the ſ{qu. of 12 (=144)-to 
theſq. of 17 (= 121) : : fo are the” Conteut of 
in Statute Acres. to the.Content in Woodland. 
and as 144.196 : : ſo Forreſt. Ac, to Woodland 
Acres. and as 121. 196 : : fois Forreft Acres. to 
Statute Acres. 

IT, In meafuring of Pavings , Plaiſterings , 
Wainſcottings and. Paintings, you uſe the yard 
ſquarez or if you meaſure -by feet and tenth 
parts, then every 9 feet ſqu- mates 4 yard, all 
of them require the-whole ſuperficies , there- 
fore you muſt "meaſure wherever the p'ane or 
bruſh goes. The Paviers muſt lay good founda- 
tions and ram well; the Plaiſterers work wittt 
good Materials and Size 3 the Wainſcotting 
well wrought, and the Painters to lay a good 
ground, and work with Oyland white Lead. 


ITI, Carpenters work, As Flooring, Partiti- | 


oning, Roofing, and fo Tiling, Slating, nay, 
lately in London the ground Plot of whole 
buildings are meaſured by the ſquare of ro feet 
= 100 (q. feet; ſo that if you meaſured by a 10 
foot Rod, andevery foot divided into 19 parts 
all will comeinto feet, and cutting off the two 
iaſt figures the Renain .-will Flores or ſqu. of 
19=TFo00, 
Brickwork is meaſured by the Perch of 16 5 


feet, the beſt way-is to meaſure by the ten foot. 


Rod laſt ſpoke on, and caſting up the Area by 


multiplying one ſide by another, it will produc. . 
| F 3 ſquare. . 


(66) 
ſquare feet, which by this Table is preſently 
brought into ſquare Perches : The firft Column 
are either ſo many X M. feet or Thouſands or 
Hund. or Ten feet ; as the ſecond, third, fourtk 
and fifch Columns anſwer : Ex, In 36542 ſqu, 


X M. M. C. X, 
| P. q-f [p. q. fflp. q f. [q, £ 
36. 2. 63] 3. 2. 410. I. 31 TO 


73. Te 58| 7. I. 260. 2, 62 20 
TIO. ©, F3[11. O, 51. o. 26 3c 


* 3. $$]T4. 2. 521. I. 57 40 
183. 2, 40j18, 1, 31|t. 3. 20 | 50 
220, TIT. 35]22. O, 10|[2, O, 54 60 


' —_— — — 


7 1257. Os. 43J25. 2, $571[2. 2+. I7 |I, 3 
$ j293. 3. 41]29. I. 36i2, 3. 47 11. 12 
9 3Z3O. 2. 25[23. ©, 15|2. I, 13 


feet what perches, quarters and feet ? An. 134 
perchesy 9. q» 57 feet, This 
30090 |r10, o. 53 fſuppofeth that the Brick- 


6000| 22. 0, ro work is brick and halt 
50c| I. 3. 20 thick, but if the wall be 
40 40 moreor leſs thick account 

2 2 it by half bricks, as 3 for 


124. ©. 57 brick and half, 4 for 2 
bricks, 6 for 3 bricks, ©c. 
and fay, As, 3. to any other wall in half bricks : : 
are the perches found by meafure. To the per- 
ches to that other wall in half bricks. Note, that 
272 one q@f, of ſq. feet, is a perch, 68 one q. 136 
half, and 20433 q» 


Tapeſtry is meaſured by the ſtick = 27 in- 
ches or three quarters of a yard, in a ſtick = 
729 ſquare inches : this Table gires ſticks, quar- 

ters 


ly 
nn 
or 
th 
u, 


| 


ters and inches anſwering to any number of qu. 


( 


67) 


inches, meaſured by inches. 


XM, M. C. 

S* 4. inc, | S. q- inc. | q. inc. 
I3. 2+ 159] 1, 1. 88] . 100 
27, I, 135] 2o 2e 1771, 18 
41. Os. I12' 4. ©, B84;1, 118 
54o 3» 89 | F., I. 172|2. 36 
68, 2. 65 | 6. 3» 792. 136 
$3. . 44 +6: has 54 
96. 0,-19 | 9, 2. 743. 154 
IO9, 2. 176/19, 3. 1634. 72 
I23. 1, IF3|[12. Ii. 70 4.' 172 


Board, Glaſs, &'c. are meaſured by the foor, 
divided into 10 or 100 parts, or by inches and 


3 [29. 3» 


4 (27. 3 
5 [34+ 2. 


f. q. inc.ſ f, qu inc.|q. inc. 
tj] 6, 3« 28% 3- 387 209 
2 [13- 3- 29;H. I; 


I2]2. ©, 


20 29 
DEL 


5 Fo 


3213. Is 32/1, 14 
6 41. 2, 24|4» 0. 24\I, 24 


4/1. 4 


> O— 


7 48. 2. 
s les. 2. 
© [63 3. 


——— 


I 6[4, 3. 16jr, 34 


Tit. 3. 
', 3 Þ 


Sin. 4 


0/12, 18| 


qd. Ince 


9095 $6%.-S © 


800 $5.2. 8 
= $0 
2 


68, 1, 


ten parts, and then this Table will turn the in- - 
ches ſquare into feet, quarters and inches, 93 42 
{q. Inc. = 68f. 19. 14- 
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In either Board or Glaſs, if the breadth be 
given, to find how much of that breadth will 
make a foot in length 3 divide 1, by the breadth 
in feet and ioo parts, the Quotient gives part of 
a foot, if by inches, divide 14.4 (12x12) by in- 
ches and parts, 

If-you meaſure'by inches and8 parts in the 
Figure adjoyning, you may turn them in feet 
and ten parts by inſpeQtion, the two middle lines 
being inches and eight parts, above you have feet 
and ten parts, below ti.nber meaſure. 

Note [1II, Stereometry, or meaſuring of Bo- 
dies, has two Mu'tiplications or three Dimen- 
{tons, and is valued by the Cube of (ome famous 
meaſure; as an inch Cube, a foot, a yard, or 

erch Cube, 

A perfe& Cube is known, by multiplying the 
fide into it ſelf, and that produQt by the fide 
again, 

A parallepipidon, or an oblong Cube, a Pri- 
ſma, or a Cylinder or Pillarz firſt, .get the ſu- 
perficies at the end, and multiply that by the 
height or perpendicular from the-top of the 
Body to the Plane below. 

A Pvramidor Cone is meaſured by the ſuper- 
ficies of the Baſe Mult. into one third of the 
heipht. 

The five Repular Bodies, viz. Tetrahedrum, 
Cube, Oſtohearum, Dodecahedrum and Icoſa- 
hedrum are meaſured as in the Table : Say, 

I, fide of the Dod: : 4773. 

Cub. Side. Cnbe. 
Tet, 
od, 


»77S I,285 . hide, 


leofe lr,z318! ,771 edinto it ſelf twice plives 


Dod.|2,002| ,507 the folid; andiis the Cube - 


Root of that ſolid body. 
To meaſure the Fruftrums or parts of Pira- 


mids: . 


,490|2,040 I. Cubat, of Dod: : 1,225: 


Cube|r,coojr,oo The Cubatrix multiply-- 
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(69) 
mids or Cones, (as tapering Timber is) ſupp!y 
the Piramid or Cone, ſaying; As differ. of the 
breadth at the two ends. To the length between 
them : : fo the breadth of the preater end. to the 
whole length of the Pir. or Cone, 

This gives you the length of the top part ; 
find as before the ſolidity of the top-part, and 
the whole ſe:erally, ſubſtratt the fol. of the 
top from the whole leavcs the fol. of the Fru- 
ſtrum : Thus Fontana fornd the Obelisk by hin 
removed to St. Peters to weigh 529 Tuns 11 C, 
2 quarters and 31. Averd. 

The uſaal way for this tapering Timber, is to 
meaſure the ſuperficies in the midſt, and wul- 
tiply it by the length, which though it be a falſe 
Rule, yet if it do it at many lengths, ſuppoſe at 
every 5 or 6 feet it will be very near. 

All bodies one to another are in proportion as 
the Cubes of their like (ides, 
 Themeaſuring of all bodies that have cury*d 
ſuperq.ics or p!ain -- curv?d, follows : 

S-cheres, Cylinders and Cones, you hare their 
din:afi:ns and meaſures amongſt the dimeit- 
ons of Circles and rouad Figures 1a Planin.e- 
try. | 

To meaſure the truncus or part of a Cylinder 
that leans, tzke the ſaperficies ofthe Circle, and 
adding the longer and ſhorter ſides of the Trun- 
cus, take half, let that be the height. 

The ſeQor of a Sphere is meaſured by mul- 
tiplying its ſuperficies ſpherical, by one third of 
the height, 

The ſegment of a Sphere, meaſure it as if 2 
ſeor, and ſubſ{traQt from the (eQor the ſolidity 
of a Cone whoſe Apex is in the Center, and baſe 
the Area of tice ſegment. : 

The ſolidity of a ſpheroid is gotten by multi- 
plying the greateſt Circle into two thirds of the 
Axis, about which the ſpheroid is made. 

The 
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The ſolidity of the Trunck of a ſpheroid cut 
off with two Circles at right Angles with the 
Baſe, ſuch as our wine Cask are, is gotten, by 
adding two thirds of the Area of the Circle ar 
the bung or middle, and one third of the Area of 
the Circle at the head together, and multiplying 
by the length. 
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The ſolidity of an ob- 
tuſe Parabolical Conoid is 
gotten by multiplying of 
the Area of the Circular 

; baſe in half the Axis, but 

; of an Acute one into 8 fit 
2» teenths of the height. 
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2, The praGtice for mex- 


HR Wa 


k #. ſuring ſolids follows: firſt, 
ak | for meaſuring Timber or 


: | Stone, by the foot divided 
into IO or IcoO parts, mul- 
tiply as before taught, tie 
Anſwer will be in feet and 
decimal parts; and if yon 
meaſure by inc. & 8 parts, 
you may put the meaſure 
; into feet and decim. parts 
o by the Table annexed, But 
: Ir you muſt meaſure by inch 
meaſure,caft all up in ſolid 
in. hes, and then by this 
Table find the folid fect; 
quarters and inches, 


"RO" 200 
S 


x" BB vaL 


Pr —_—_—_—_— 
=_-X 


, 
' 
i 

"y 

. 

o - bo 
. 's 
o 

yu i 
* i 


A 


. 
' 
' 
. 


CHE 224 | 3 qu. 
beds; 216 | 2 qu, 
Iog | 1 qU» 


= = 
& 


. —_— 
= —_— 
mar 


CCeuunsk. 


If any piece of round 
Timber or- fquare be gi- 


ven, 
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ven, and it be deſired what length of it wil 


make a foot, 


divide-1 724 X M. 


M. Go 


. f q. inc-{|f. q. inc.[q. inc, 
by the inches |}, © 2. = > 2g 34 _ 
ſquare at the , eat © don 
end it anſwers , |} 2 roles og 5 an 
the Queſtion, — 7 6 Fr —— bs Jn 

But if you 4 |3- 0» 256j2- 3. 11210, 400 
have the ſu- 5 |28. 3. 329j2- 3+ 245|1. 068 
perficial Con. ©_|24+ 2: 384[3- 1. 334|r, 168 
tent at the 7 |40. 3- If|;. 3. 88jr. 268 
end of the $8 |j46. 1. &Of4. 2. 224]T. 368 
Timber or 9 [52. 9. I44[5. 0. 36912, 036 


Stonezand de- 


fire to know the ſolidity of one foot, the Table 
following will give it you quickly. 


of Timber at the end 1s 


. 836 ſquare inches , what 
Timber in one foor mn 
length, An. 5 foot ; 1 
every 12 inches. 
This Table $800. 5:555 
13 of Excel. 40s. - 2086 
lent uſe. 6 O41 
5.504 
In the jaſt figure upon 


the edge you have a Line 


0 OX >» dt CY 


Ex, A piece 


.' Feet and parts. 


200691444 
0138988$ 
422082333 


02777558 
03472223 


 304T66666 


04871111 
2953555555 
,06250000 


called Timber meaſure, by which and the lenpth 
of any ſquare Timber you may find the Content, 
thus inſtead of the {ide of vour Timber in inch 
meaſure and parts, take that of this Line, and 
multiply that by the length gives the meaſure, 


The General Rule for meaſuring of Timber 
that is not ſquare at the ends, is to add both-the 
ſ1des and take half, for the fide of the true ſqu. 
but this is erroneous; and ſo much the more as 


the 
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the ſides are more unequal, therefore the Area 
of theend is to be taken : The other errour is 
in meaſuring round Timber by girding it, and 
taking one quarter for the (ide of a {quare equal, 
but let it be what it will, you -muſt take ſuch 
meaſures as the Countrey uſeth. 

Earth-work, as Cellars, Vaults, &'c. are mea- 
ſured by the Yard ſolid, vis. 27 ſolid feet, and 
ſo much- ought to be a Cart loads and will be 
contained well z the Carts ought tobe 2 feet 8 
inches broad at the Axle-tree within, 2 feet high 
and 5,5 long. 

All Banks that are made to hold out the Sea 
or Rivers, and all Ramperts, Parapets and 
Motes, and New Rivers are wrought by the 


Flore, conſiſting of 18 feet ſquare and one foot 


deep, which is 324 ſolid feet, which are I: Cart 


wa A rag 
Vt 1, . idity being 
f. 4 f{fq ef. f, q« f. aft 065 in 
I | 30. 3. 37] 3» ©. 2o. I. 19 fglid feet, 
2 | GI, 2, 74 6. 0. 5tl. 2, 38 this Table 
3 | 92. 2. 20] 9. 1. 0210. 2. 57 ſhewes the 
4 |123. I. 67/12, Lt. 31}. 0. 76 flaors, q. & 
5 |I54. I. 23]15., 1. 59|I. 2. I4 feets, 7557 
6 185. oO. G118, 2. o6jT. 2. 33 ſolid teet 
7 |216. O. IG|2T, 2, 34|2+ 9. 52 will make 
$ '246. 7. $3124, 2. 6212, 1, 71 24 floors,as 
© (257, 3- 9127. 3. 09/2. 3. g Youmayſee 
in this Ex, 

E. to tf 

"ood 27.-2: 36 

Wo 2, $i 37 

7 8. 0,57 

$4, 0 27 


For meaſuring Ships, multiply the length of 
the Kee!, the breadth of the mid-ſhip beam, and 
the depti of the Hold together, devide by 100- 

| it 
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It gives you the Tuns, or inſtead of the depth 
it is uſual to take half the breadth'inſtead there- 
of : But for Merchants that allow nothing for 
Guns, Maſts, #c. divideby 95. This may give 
a gueſs at the Tunnage, but there 1s a great deal 
more required to give the true meaſure of a ſhip, 
or the: burthen ſhe will bear in ſalt water, for 
in freſh water the ſhip will fink more. 

To double a Cube, or togi-e the Cube Root 
of a Cube that ſhall be double to another given, 
double the Cubick Inches and parts of the Cube 
given, ExtraCt the Cube Root; and thus by 
knowing the meaſures of the ſhip of one bur- 
then, to make another ſhip of the ſame mould 


' which ſhall be double, treble, &'c. or any pro- 


portion more or leſs, multiply the meaſure of 
the tensth, breadth and depth in folid feer, then 
es Wc. the feet, and extratt the Cube 
oot, 
The next thing is concerning the ſolidity and 
proportion in weight, ſeveral Metals, Minerals 
and Water have one to another. 


Note (4.) Concerning Metals, and of the ma- 
nifold uſes of the Table page 17. 

1. If you have the magnitude of any body in 
folid inches, and defire to know the weight of ir 
in Troy ounces : As, I. is to the number of 
ounces and decimal parts anſwering the Metal, 
Stone, &c. in the Table A : : So is the Cubick 
inches 'piven. to the ounces in weight required. 

2. If you have two ſeveral bodies named in 
the Table, both of the ſame magnitude or capa- 
City, together with the weight of one to find the 
weight of the other : As the number in the Co- 
lumn A, anſwering the firſt, to the number of 
the 2: : fo the weipht of the firſt. tothe weight 
of the ſecond. 

3- The uſes of the Column B are likewiſe 
6G twos 
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two; I. Tq know the magnitude in inches of 
any Body by the weight in ounces; As, I.to the 
inches and parts in this Column of the Metal, 
Cc. propoſed : : fo the weight given. to the in- 
ches in magnitude. ſought. 


4, Two ſeveral Metals, Stones, &c. both of 
one weight, and the bigneſs of one in inches; 
Ay, As the number in'Column B ſtanding again 
-the firſt. is to the number againſt the ſecond :: | 
ſo is the magnitude of the firſt. to the magni- 
tude of the ſecond in inches. 


- $5. The uſes ofthe Column C ſhews the weight 
that every inch of the ſeveral bodies will weigh 
10 water. From Arck;medes we may ſay, that 
'all, Bodies let into water are either heavier ,: 
equa], or lighter than ſo much water equal the 
" maghitude 3 if heavier then the body will fink, 
_ If equal then the bodies utmoſt ſurface will ſwim 
even with the top of the water, if lighter then 
"fo much of the body will link into the water, fo 
as the quantity of water, which might be equal 
in bulk to ſo much body as (hall ſink, ſhall weigh 
equal to the weight of the whole hody pro- 
..Poſed. Afain, a body hea-1er than water, is 
lighter in water when weighed, by the weight 
_ of ſo much bulk of water <qual to that body; 
| Hence it is ealte to. diſcern the weights of ſeveral 
bodies in and out of water by the Columns A 
"andC, A is the weights in Air, C in. water, 
' where it is plainly (cen, that Gold being ſcarce, 
the half quantity of Silver or Braſs doth ſcarce 
| laſe halt fo much of its weights as Silver or Bra(s 
will; and from this conlideration Archimed.s 
"Judged of King Hero's Crown. By the Column 
 C; as1.1s tothe number anſivering the body :: 
& the ſ6lid inches of any body- given. to the 
weightin water. — : _ 
Now it will be convenient to give you theſe 
Tables 


(75) 


Tables for converting folid inches into weights 


of water Averd. 
(r,) (2.) 
110,579522 |1| 1.72556 The firſt turns - 
21x.159044 C12] 3.45112 | ſolid inches of 
 311,738566 .,={3| 5.17668 5 | water into oun. 
4124318088 64] 6.902245] Averdupois. 
512.897611 -\5] 8.62780 = The ſecond 
613-477133 .2|6110.35336 gl turns ounces A- 
| 714.056655. &17112.078928S} verd. of water 
636177 5|\%3.3804485| into (olid inc, 
5.215699 1915-53994 | 


Ex, Inan Ale Gallay = 282 ſolid inches, how 
many ounces Averdupois ? by the (2.) 
Anſw, 163. oun, 3426 = 200. 115,904400 


201, 3 oun, 5426, 89, 46,361976 
ſo in 500 oun. of wat. thereis 2. 1359044 
862,78 Jgljd. inch, by the (2)- 463; 3426 


And in a foot folid there will. be anſwering 
1728 ſolid inches, 621. goun. 414 
neareſt proportion in Troy weight that 
36 ſolid inches will hold 19 ounces Troy of wa- 
ter, and" one pound Troy, of water will fill 
22,73 68 inches, and'one pound Averd. 27,609 : 
A foot ſquare of water is equal 76 pound Troy. 
Hence is fonnd a very good way for meaſu- 
ring any Irregular Body, that by to Mechanical 
Art otherwiſe can be done. Fill any veflel brim 
full of water, and then dipping in your body 
receive carefully. all the water that runs over, 
and weigh it, and by the laſt 2 Tables tyrn that- 
weight into Tolid; inches. Otherwiſe , if yqur 
veſſe) be Regular that holds 'the water, obſerve 
the riſjng of. the water and find the folid feet or 
inches anfwering. NE ns oe 0 
Hence it, is, that. expert Builders. of - ſhips 
have great conſjderition of all the premiſes in 
| 5 LS. - This; 
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this SeQtion, for by the weight of the ſhip, and 
aV appurtenances, they .judge to what depth ſhe 
will tink, and herein the Inpenious Cap. Dear, 
one of his Majeſties Commillioners of the Navy, þ 
has excrcifed abundance Of $kil!, though for all 
the A:tone can have, long exverience and good 
wdJzene:t will be required, for as I had itfrom 
the frid Capr, Peas, that the proportion be- 
twint dricd Oak and freſh feld, is as 14 to 17; 
$o that con ''tering the ſtrange forms of the 
Keel, and beads of thips, and mariy ſuch and 
more acciJents, as that before of Oak wet and 
gry, it is a difficulty inſuperable to give to an 
inch the depth a hip will draw when rigg'd 
and ftted our, : 

L2fly, if it be propoſed to make a piece of 
Iron ſwim in pure water, _ muſt make it 6 
ho!low that it may be capable to hold as much 
water, that will be. equal in weight to the Iron 
and ſomething more. 


No'e 5. Of G2ving of Veſſels. The Gallon 
which is the grounds for this work, take as it 
& now allowed afd uſed ; Gallon for dry mee- 


fore, is 272 ſolid inches; for Wine 2313 for 


Beer and Ale 282, 


2! 1g. p. ings. p. ina. p. in.|p. in 
ir 43. S- OS} 4. 2. IT}. Z. 1249. © 
I'j2 | 86, 4. 23} 8. 5. 7, 6. 260. 20 
6 129, 6, 27 (2, 7. 26|t. 3, Tijt. I 
J = 4 £73. I. $7, 2. Fj. 5. 24j0. 1 
5[; 216, 3. 179121, 5, 53. I. Gt. 21 
<[<1259- $. Ii25. 7, 22/2. 4. 23j2. 2 
=*7 [393. 0, C[30. 2, 3213. 0. 6Þ2. 1? 
® [3 1346. 2. 1E]334. 5. 3}3. 3. Ic]. 32 
9 1389. 4. 25138. 7. 20i3. 7. 5, 5 
2 
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Io .S-[: | 8+. P- ing. p. in.'g. p. inp. in- 
Navy | [1 | 35+ 3+ 24/3. 4- 23/0, 2, 296. 1 
| ap + 12, | 78s 7. 13/7- 0. 26j0, 5, 23(0. 2 
= © |i [rok 3... 2/10. 5. 3[1. 0.:1$Þo. 3of 
= 2 3.14 |147- 6,- 26\14.,--1. 16, 3. 12}. of 
n- be. = S 1.72. 2» 15117. 5. 29|1, 6, 5[T. 144: 
027; 3 j6 [212. 6. 4/2T. 2. 7/2, x, c|t. 24 
) os fern; ——  — - 
F the fl | > [7-[248--2." 28/24. 6; 20f2,- 3. 3c[s. 34 
0 and | -Y 8. 283." 5s 17/28, 2, 33 2-6. 2412, & 
t and ON ER 3T9. 1. 61j2r. 7, T1123. T. 15J2, r$ 
tomwz > <<< <5 | 
iggdÞ (Tr | 36-6. 4 
I-12 |. 73. 4+ 8 

me 2. {'} Ls, o 12ft1 
it fe | 14% 0, T6lrs 
much , 'S = 183. 6, 20] 8 
m—_— F 6 220s 4- 24 IO 

BE; 7 12576” « 28}2z5;”5.-30[2; 4. 2012, 2þ . 
allon Þ | [8'[294- 0. 322g; 3; roſa. 7. 282, 12} - 
as it | S [9 30. Fe _—_— 24|3J. 2. 162, 22] - 
mez- o- | W.. ; | Fs 
3 for : as 


So that by theſe three Tables, if you caſt up +: 
be Content of atiy Meaſure or Cask irito ſolid 


X, Pnches, you may eaſily find the Galſons under + 
in} "ts under p, and inches, either for Wine by 
of Fe firſt, Beer and Ale by the ſecond; and dry-- 
20] {meaſures by the third. One Example for all : 
1 þ, 12 Wine, ſuppoſe 9845 in- '. ** | 
<7 ekes, it will make” 42 Gall. g. P. It, 
21) [$4pints, and 26 Inches. go00" 38, 7. 20 
2] Þ Thus for all Buſhels,Pecks, 00 -'3. 3, I9-- 
77) [dll other Meaſures inCy- 45 ©. 2. r5 
a Gf get the Area of the 42+ 4.26 
ciein inches, and multt- 
; G 3-. P3y :- 


= —_——— OM ee En WE —x 


(78) 
ply.it by the length, it gives the folid inches : For 
the Area, ſay, I. 0,785 39 : : ſo Dq. Area. or 
ealily by the Log: Add the Log: of the Diameter 
doubled, to this Log: 5,895085, it gives you 
the Area deſired : But in meaſuring the Sphe. 
roid or Hogſheads, and other Veſſels ſo figured, 
as you were taught before, you muſt take two 
thirds of the Area of the Circle at the Bung. 


Viz, I. 0,5236 :: ſo Dq. to Area. 
and 1. 0,2618: : fo Dq.'to 7 Area. . 


The Log. for two thirds is 5,718999, fort 
third. 3,417969 to be ufed as before, - 

If you will not meaſure by inches but by: 
Gallon Rod, you muſt take the Cube Roots, of 
272,25, of 23t and 282, whichare 6,481, 6,134 
and 6,557, and making ſcales of gallons , ſt 
theſe meaſures by compaſles taken-from a Diz- 
gonal ſcale of an inch, upon your Ruler exactly, 
and divide the ſame. into 100 parts, ſo is your 
Rod fitted to meaſure by gallons, and 200 parts, 
Ex. A veſſel at the head by the .Rod 3 gallons, 
wheſe ſquare is 9, at the bung 5,5 whoſe ſquare 
is 30,25. ſay, as 1.9: : 42618. 2,356 =1 third 
of the Area. and r. 30,25 :: 45236. 15,839, 
two thirds of the Area at the bung, and 24356 
4 15,839=18,145 : Now 18.195x6,8 the length 
produceth 123,73. that is 123 gallons, .and al- 
moſt 6 pints. 


Here is a printed Figure. has all the three 
Lines, Wine meaſire, Beer and Ale meaſure,and 
dry meaſure; the firſt two are one third of the 
Areas, the laſt for Cylinders is the whole Area; 
on either edpe is a Line of $ inches, every inch 
into ro parts, the ſcale is broken into 5 party 
which makes 40 inches, by an Example it will be 
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A Veſſel of Wine, at the head 18 inches, at: 
the bung 32 inches, length--40 inches. 
.- T ſeek 18, I find it in the ſecond row 1642, 


* 


and: 37 in Wine meaſure 3 for a third againſt 32«. 
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© T find 1416, which doubled gives. 2,32:3 now: 
9x 40,=107,60, which i 107 


537 4 2,32=2 
callons anda half. 


\ 


For Dry meaſure. take the whole Area, be- - 


cauſeof Cylinders. 

At the latter end of the Book I have inſerted 
Mr. Philips his Table for the Gaging of Wine- 
Cask that are not full, it is made to Gallons and 
half Gallons, and by proportioning may go 


nearer. Find the Content of the- whole Cask, . 


and find how deep the liquor is within the Cask 3 
ſay,as the Diameter at the bung in inches. to the 
depth of the Liquor :: : ſo'the Rad. of the Table 


19000, to the proportional part. Find in the - 
Table the Gall. and parts that anſwer that part. 
propor. Then fay as 63-Gallons the Gallons of. - 


the Rod. is to the proportional Gallon found : : 
ſo Content of the whole Cask; -to the Content of- 
the Liquor in the Cask. 


$. 5. This Paragraph ſhews Rules of Praftice; 


z..In the Embatteling and Ordering of Soul- . 


diers; 2. In the Quartering and Encamping 3 
3. In Fortification 3 and 4ly in Gunnery. 
I. Though this Curioſity to a skilful Sergeant 


Major will not be material, yet to a young be--. 


ginner, and even to the better practiſed Soul- 
dier it will be helpful. 

To Order Souldiers into a ſquare Battel of 
men, take the ſquare Root of the Number, that 
ſhall be the ſide both for Rank and Fite : But if 
they be to be ordered intoa double Battle, take 
the (quare Root of half the Number, and that 
will be the number in File, and twice ſo many- 


in Rank, and if it be demanded to-Order them | 
four times as many-in Rank as in File, take the 


fquare Root of a fourth part. 
To Order them into a ſquare Batt. of ground, 
you may diſtinguiſh them. into Order and open 


Order... 


(81) 
Order --- Order when the centers of their places 
are diſtant 3 feet and a half in Rank and 7 in 
File, open Order when the Centers are 7 feet 
both wayes. TIF it be a ſquare Battle ofground, 
and the Center of their diſtances in Order 3 then 


as 1,2':: fo the Number of men. to another 


Nu.nber whoſe ſquare Root is the Number of 


men in Ranck : Soby the help of extracting of 


a ſquare Root, theſe fort of queſtions are eaſily 
reſol;ed. 

2. For the Quartering and Encamping of Soul- 
diers called Cairemetation, it is requiſite, the 
Quarter-Mafter-General be skilled in meaſtring, 


and all the uader Quarter-Mafters ought to be 
$k:1Wd at Foot meaſure, that they may lay out 
their Quarters as direQed, 


Three kundred feertis the common allowance 


for the Cepth of groand that 2 Regiment whe- 


ther of Hurfe or Foot ſhould take up, the wide- 
ne{ uſt be anſwerable to the number of men. 
Twc i:i:5dred feet for the Huts in length, and 


.One huna: £2 for the ComTanders and Sutlers 


before them ; every two Souldciers to a Hur, 
8 feet broad and 8 {--7, two feet one Hut from 
a2other, {othat there way be 20 Huts ſtand 'in 
the 200 feet, the Alley betwixt Hut and Hur 
may be 8 feet, that is, 16 feet in width, and 


220 in lengti for 4o meit, which is. 2200 feet, 
ant far the 209 feet mare 1600 feet, in all 


4300, and there muſt be 25 Rows for Io0o 
men ;, fo that for 2 Regiment of 1000 Foot, 
with Officers and Satlers, will take up 120000 
feet, which by the Table aforegoing for turning 
feet ſquare, in Acres will be 2 ac. 3 r. which be- 
cauſe. of wayes may be made 3 ac. of ground 
for every Regiment, which may be: 350 feet 
deep, and. 370 wide, or near 360 ſquare. 

Now if 1000 Men, Officers, Sutlers, Hiph- 
wayes and all; take up a ſquare of 360 feet, how 


many . 


—— 


(82) 
many.feet ſhall the ſide of a ſquare be) to lodge 
I0000 Foot men, Tc. ſay, 1000. 10000 :: fo 
is the ſquare of 360=129600, to the ſquare 
1296000. whoſe-Root is the feet required, vis, 
1138 feet, which is very near thirty Acres of 
ground. 

For quartering of Horſe you muſt-keep the 
fame depth of 300 feet for all, and rake 200 feet 
for the Huts, the Horſe Hyts muſt be ten feet 
deep and four wide, twelve Horſes will-ſtand in 
a Hut together, which is ,48 feet long, and io 
wide, and 6 feet a fireet; the Hurs for the 
Troops will be 6 for 12 Troops, and fo imagine 
- Jr pe conſiſt of 8: Troops, 50 to a Tr. 
It will take up, leaving 20 feet ſtreets and croſc- 
wayes, very near as much ground as the Regi- 
ment of Foot, wayes and all:36o feet = 5 Acres'; 
fo that ten Regiments will--take up 30 Acrex : 
you may very well, allow as mich ground; as 
both Horſe and Fopt will take, for the: General, 
Train of Artillery, Victualers, & c. and parads- 
places 3 ſo that 120 Acres will-well-Camp 15000 
Horſe and Fopt, and all Proviſions, beſides : 
From theſe confiderations you may be enabled 
to Encamp an Army. Ed” agen 

II, Note. Concerning Fortifieations 3 by cu-- 
ſtome and uſe (neither great or ſinall ſhor bring- 
ing ſuch danger as the Fear) Forts and Fortifica- 
tions are leſs*confiderable, and are taken in a 
ſhort time, therefore the late Ingeneers have 
thought fit to lay open the Flanks, and to di- 
ſpoſe the Works, ſo as they may receive more 
Cannon, that the Enemy may be kept back from 
approaching too faſt; for all that can be done 1s 
to get and obtain time. | = 

" T have not room to be large, you may peruſe 
Modern Fortifications Printed lately, and there 
you may find ſeveral varieties. © I 
1ill ſex, down theſe two Tables, and jo 

| ules 
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uſes, which are ſo ſhort and plain, and will-be 
at hand, that more ſhall 'nor be needed, fuppo- 
ſing the Reader atready ſeen in the Rudiments 
of the Art. | 

Rh —_ Capital, Gorg. Flank, Curtain, 
Firſt Table : Fe "eter * Wn 


"il 4451617 ]|8]9] 0 
on] > 

Sec. Tab, 3.x: e675 10 T 
Gor-L1. 394 293|24212521260 ; 


\ Both the Tables ſappoſeth the Ihterior Poly- 
gon to be divided into*rdeo parts. Then if you 
defire that the Flanks ſhalt Rand at right Angles 
with the Curtain, ther'by the firſt Table, if your 
Figure be an Hexagon, 'divide'pp {F#7g. 16.) 
Into 1000 parts, 'make p 4 333. Pc, 200, 4 
raiſing ef at right Angles to p p.: mike it 150, 
draw f 4 the Faces, and «© c the Curtain, 'you 
may complete the work :* But if you wilt not 
-make the Flank at right Angles to the Curtain, 
bur open it a little -and have no: fecand Flank, 
according to Travaux de 'Mars,-fet off the Ca- 
pital and Gorgas' before, raiſe the Flank:at 98 
degrees to the Curtaing and laying your 'Ruler 
on a, 2c. draw thefaces. 
' Note that this'proportion is : of the Interior 
| Polygon for the Capital, and if you uſe ro or - 
' for the Gorg and Flank it will-be well. 
© The ſecond way'fets the Flanks'at'right' An- 
 gles to the Lines of Defence 3' For "Ex; in* the 
(Fig. 17, Let it be:an Heptapon, 'divide' the 
ſide into 1000 parts, look in the ſecond Table 
under 7, ſet off 333 for the Capital, and 242 for 
the Gorges, draw. occult Lines from 4 to c, 
which are the Lives of Defence, and raiſe Per- 
pendiculars from the points c, and draw c f for 
the Flanks, and f 8 for the Faces, this being well 
underſtood 
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underſtood may be applyed likewiſe to Irregular 
Figures. | h 

The fourth and laſt Note concerns Gu1nery, or 
the Qualifications that Able Gunners ought to - 
have : 

Firſt, he ought to have competent skill in A- 
rithmetick,; to keep his Accounts fair, and to 
enter in his Diary all notable ſhots and occur- 
Tances in his Art, to be able tocaſt up the quan- 
tity'of powder fit for each Peece, the weight of 
ſhot of all.forts, whether Lead, Iron or Stone ; 
to work the Golden Rule in Proportions, to ex- 
erat the Cube Root, which are formerly taught 
in this Book : He ought to have $skill in Geome. 
try, to take Heights and Diſtances, to know the 
Diviſions of his Circle, Quadrant and Quadrate, 
to know how to Level, and to lay Plat-forms, 
and to raiſe Batteries , and though Ordinary 
Gunners may be excuſed from all this Know- 
ledge, yet Maſter Gunners, and thoſe that de- | 
fire ts be knowing in this Profeflion muſt not 
hereof be ignorant. 

He muſt know his Peece and Name which are 
taken fromthe height of the Bore, as in this Ta- 
ble annexed, which gives in the firſt Column the 
Names of the Peeces, next the weight of forti- 
fied Guns, the third the height of the Bore, 
the fourth the height of the ſhot, fifth, weight of 
the ſhot ſixth powder for proof, ſerenth powder 
for ſervice, eighth Paces (five foot to a pace) 
' the Peece ſhoots point blank, or upon the Lerel, 
ninth, the utmoſt random the Peece mounted to 
45 degrees, tenth the Horſes, and 11th the men 
xequired to draw a Peece. 


Names. 
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Pa Next he muſt learn from ſome Gunner the 
the | Parts of a Peece of Ordnance; the Cal:ber or 'y 
rti- } height of the Bore , the Hollow Cylinder , the | 
re, | Chamber from the-touch-hole to 2 feet or 18 | 
tof | inches where the powder and ſhot lye, the up- 
der | permoſt part next the Breech is the Baſe Ring, 


ce) | thoſe Rings from whence the Peece grows le(s 
are called the Freezes, the uppermoſt of the Me- 
ito | ta! or Freeze at the Mouth is called Muzzle- 
nen | Ring; thoſe two knobs that hold the Peece in 
the Carriage are the Tranzons , the thickneſs of 

the Metal is commonly meaſured at the Touch- 

hole, the Trunions, and the neck : And all theſe 

as the meaſure of Ladles , the length and the 
thickneſs, and bigneſs of the Carriage, the Tru- 

nes.  nions and many other things, were formerly ta- 
Ken from the height of - Bore, He muſt al - 

c 
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| be ready at all the Names about the Carriage of 


his Peece, viz, to know the Sides or Cheeks, 


the Axtree, Spokes, Nave, Hoops, T ranſomes, 


Bo'ts, Plates, Hooks to draw by, the Clout, the 
hole for the Linſpin, the Shafts, the Thi!ll and 


Thill-bolt, the Fore-locks and Fore-lock-keyes, 


Capſquares, the Fore-lock pins and chain, the 
Pintle and bolt hole, the Fellows, Nayles, Bars 
over the "Fellows, Stirrops, the Ruts of the 
wheele, Dowledpes Beds, Coines, Levers, Ha"d- 
ſcrewes, © c. and to have ready his Ladles, 
Spunges, Cartridges, whether of Paper or Can- 
vas, Formers of all forts, Sheep-skins to maks 
Spunges, Powder, Shot, Needles, Thread, 
Starch, Marlyn, Twine, Nayles, Hand- ſpikes, 
Crowes of Iron, Budg-barrels, Baskets, ©, 
Theſe being the General things he is to knoy 
and have ready, he is in Particular, 

r. To Tertiate his Gun, that is to know the 
thickneſs of the Metal, at the Touch-hole, Tru- 
nion and Neck, by which you judge at the 


: ſtrength of the Gun, whether well fortified or 


no, this you do with a Coliper pair of Con:- 
paiſes, and if the Peece be home-bored, the Di- 
areter leſs by the height divided by 2 is the 
thickneſs at any place, he muſt ſearch his Gun 
for honey-combs with a ſearcher,or by refleQion 
of a Looking-glaſs, that the Trunions be well 
placed, that.the Peece be neither top-heavy or 
otherwiſe, whether the Peece be bored awry 
Or No. 

2, To Diſpart his Peece, that is, to ſet ſuch a 
mark upon the muzzle-Ring or thereabouts, that 


a {ight line taken upon the top of the Baſe Ring || 


againſt the Touch-hole by the mark ſet at or 


near the muzzle may be parallel tothe Axis | 
\ the Concave Cylinder. To do this, take the 
Diameters of the Baſe Ring, and the placeat þ 
the muzzle where you intend the Dogan p 

and, F 
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tand, divide the Difference of theſe two into - 
two equal parts, and one of them will be the: 
Diſpart, which ſet upon-the Gun with pitch or 
wax, or which is the beſt way to frame a Dit- 
part as you ſee in the Fig. (18,) and tye It a-- 
tout the neck of the Gun with marlvn or twine : 
But if you have not Compatiles meaſare the Cir- 
cles about and work with them. 

3. Tobe knowing in the weights of his ſhor, 
which he may do by knowing the weight of one 3 
as a Bullet of Iron of 4 inches CZiameter , 15 
found by Experience to weigh 91. Say, as the 
Cube of 41s to 91: : fo is any other Diameter 
Cubed. to its weight : or as 91. 1s to the Cube: 
of 4: : ſo is any other weight. to the-Cube Root 
of its Diameter. Lead and Iron are in their 
weigit near, as 2 to 3, that is, a ſhot of 21. of 
Iron, and a ſhot of 31. of Lead will have the 
ſame Dia:reter or height. Iron to Store is as 
3to 8. Lead to Stone as 4 to I, tiz2t is, 2 buliet 
2 Stone of 10 |, is equal in keight to a bullet of 
Lead of 401, Therefore knowing what a bul- 
let of Iron of any - Dia'teter weighs, you may 
find the weight of a buller of the ſame. Dizme- 
ter of Lead or Stone, by (ayi:o, ior Lead hav- 
Ing the weipht of 9 1. of Tron for 4 inches : if 
2give2-:: what thall g, 6 and for Stone 1t -8 
pireZ3 2:2 gl. 3,375 and fo of any other : if 
more exaCineſs be required, ſeek for It in the 
Table of Metals, Pag. r7. 

4. As the ſhot is reoulated bv the Cubes of 
the Diameter, ſ is the nowder 5 tu>noſe one 
pound and haif of powder be a cha: ge for a Fa'- 
con of 2,52 Bore or Diaterer, what weioht 1m 
powder will be fit fora charge of Carron of 7. 
vay, as the Cube of 2,68. to 1451. of powder : : 
Cuve of 7. to 25. 


The Logarithms facilitate this wark, the Lop* 
H 2 ct 


| 
| 
| 
| 
| 
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| of 2,68 is 0.428135x 3 =1.284405- of 2,5. 


0.176091, of 7 is 0.845098 x-3 = 2535294 now 
0.176091 4.2535294 = 2.711385 ——1.284405 
= 1.926980, which 1s the Log, of 26,734 which 
is much above the allowance. 

5. To know whether his Peece be frue bored, 
the Maſter Gunner muſt ſhew him, for_that is 
only practice, by raking the ditierences of the 
Diſparts from a fitted Cylinder of wood for the 
Bore. 

6. For the ſhootiug in great Guns, and the 
knowledge of the true diſtance that any Peece 
will carry to, 1s a matter that depends upun 
many uncertainties, an exact anſwer will never 
be given to ſuch queſtions, there is ſuch va- 
Tieties in the trueneſs of the Bore, in the heights 
of the ſhot, in the ſtrength of the powder, in 
the Diſparts, in the levelling - and direction, 
in the Air, Wind, &'c. But for all theſe Dith- 
culties an Able Gunner will go near the mark, 


and heconſiders Pcint blank , or Right Ranges, 


the M:ddle- Ranges and Uim-ſt Ranges ; the 
former Table gives you the Level Ranges of 
each Peete, under the Title of Paces point 
Blank, five feet to a Pace, which is the beſt 
diſtance for Batteries; the ſame gives you the 
utmoſt Random accounted near ten times the 
former level Range; and for all other Moun- 
tures while Gunners have agreed, which I ſhall 
not live to ſee, take this Table to every ix. 
points of rhe Gunners Quadraat for theſe Guns, 
21%. tO 459% 


Cannon 


non 


Dem. Culv, |725{1232|i15371165311725|1740 
Saker, 625 1062 T3257 5425 1487 I 590 
Minion, 450] 765] 954)lo2t|[Llo71 oe 
Falcon, 550 g35|rreer254|raccl 1320 
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Cannon of 8.|750|1275|r5gc|t710,1785 1800 
Cannen of 7.\675|1147{1431]1489 1606,1620 
Dem, Canncn|62511062|r325/1425|1487|1500 
Culver. 750]1275|159gc|1710 1785|1800 


For ſhooting in Mortar-Peeces , which are 
elevated above 45 degrees and nearer to 90 ; you 
muſt uſe much praGice to come to be- perfect, 
after a ſhot or two be made you will be beſt able 
to judge how yau muſt order your Gun. keep- 
ing ſtill to the ſame powder, the alteration 
whereof will alter the ſhots Random, you may 


have Tables in moſt Books of Gunnery, which 


you may-prove and approve. 


6. 6. Prot l-ms for Practice of Plajn and. Sphe- 
rical Triangles upon the Sphere in Plano, with the 
ordinary Proportions thereupon , Problems in 
Geography and Navigation; Dyalling 5 a New 
Projeition of the Sphere ;, a particular Dyal, 

Prob, 1, Of theſe three, the length of a Per-- 
pendiculay ſtile upon an Horizontal Plain : 
2. The length of the Shadcw ; 3. The Altitude 
of the (®) above the Horizon , any two beirg 
2iven to find the third, fee (Frp, 19-). Sayy as 
in plain As, as AC. AB: : Rad. cot of ABC 
the upper edge of the (@) 415 the height of the 
Center. Turn the Figure-upwards, it is the ſame 
upon a vertical wall. 

Prob. 2, Of theſe Three; 1.: The Mrrid/an 
Alt, of the ® or X; 2. The Elevation of the 
Pele; 3. The Declination of the (#) or X any 

H'3 two 


-m_—_— 
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two given,. to find the third. For Alt. Equi- 
noCtial (which js alwayes the Complement of 
the height of the Pole) —Merid. Alt. = De- 


<lination South, or Merid. Alt.——Alt. Equi, 


= Declination N. The greateſt Declination is 
found now conſtantly to be 23 deg. 3o'. 

Prob. 3, Oftheſe Five 3 1. The greateſt Decl, 
©. 2. Longitude of the © from the next Equi. 
point3 3. The © Ripht Aſcenſion 3 4. The 
Decl. © in that place; and 5ly, The Angle of 
the Ecliptick with the Meridian, any two be- 
ing given to find the reſt : For in ( Fig. 20.) the 
A, Y© aright 4 ata, & at Y-is the firſt part 
in the Problem, T © the ſecond, T « the third, 
2 (>) the fourth, and the Angle (© the fifth, any 
two being given, the other_three may be found 
by the Rulezfor right Angl*d as before taught. 
Note that the Longitude of the (© and its right 
Aſenſion from the beginning of Arzes are 
true in the firſt Quadrant, but muſt be ſub- 
traced in the ſecond Quadrant, and added iti 
the third from or to 1809. in the fourth 
Quadrant.muſt be ſubſtrafted from 360. 

Prob. 4. The Right Ajc. (#), the hour of the 
day, the right. Aſcenſjon of Mid-heaven , any 
two being given to find the third, for the right 
A. (®) 4 Time from Noon = right Aſc. of Mid- 
heaven and Tiine from. Noon = right Alc. of 
Mid-hea-en——right Aſc. 6, and right Afc. 
@© = right Aſc, of Mid-heaven— Time from 
Noon. 

Prcb, 5. Of thefe Six.: 1. Elevation of the 
Polez-2. Becl. © or XK; 3. Altitude of the (v) 
or > 3 4. The diſtance of the (#)or X from the 
Meridian; 5. The Azimuth'of the (@®) or X from 
the North 3 6. The Angle of the) or X ſhew- 
inp its Poſition in reſpeQ of the Pole or Ze- 
n'th, any three given to find the reſt : Forin 
the Oblique angled A, Z(@) N, Z N. is the com- 
plement 


(gr) 


plement of the Rlevation, the firſt, N @/ the: 


the complement of Dec. the ſecond, Zis) the 
complement of the © Alt. the third : The Angle 


at-N is the diſtance of the (@, or X from the Me- . 


rid. =to the time of the day the fourth, the An» 
gle at © is the fifth, and ar Z the (1xth. 
Prob, 6. Of theſe Five; I. The Elev. Pole 


2. (#) Decl. 3: © Alt. at 6; 4. (© Azimuth at- 


63 5. The © Polition in reſpeQ of the Pole 
and Zenith 3 any two given to find any one of 


the reſt, for in- the right angled A bY c. CatrY - 


is the firſt, T b the ſecond, bc the third, Tc 
the fourth, and the 4 at b the fifth, 

Prob, 7, Of theſe Five. I. Decl. 9), 2. Ele- 
vation of the Pole; 3. The Amplitude of the @) 


riling or ſetting 3 4+ The Angle of the Horizon 


and Merid. at the (© riling;; 5. The time from 
Midnight, any of theſe two being given to find 
any of the reſt; for in the right .4a dNO, 
d N is the complement of Declination the firſt, 


N © the ſecond, d O the complement of the - 


third, £ d the fourth, <N the fifth. 

Ncte, That the Angle at Noor 4 dNo, is the 
compl, of the Aſcenſ, Diff. whick mipht be found 
alſo more clearly in- the AT f d, under the Hor. 

Note, That the Aſcenſtenal Difference turn- 


ed into time, by allowing for every degree 4' of - 


time ſheweth how far the fs) riſeth from ſix a 
clock, may be the time of the (©) rif. and ſetting. 

Note, That if the Elevation of the Pole, and 
(*) Decl. be: both either North or both South, 
then the righr Aſc.-—Aſe. Diff, = obl. Afcen- 
ſion, and added = oblique. Deſcenſion 3 but if 
the Elevation of the Pole, and @) Dec. be the 
one North the other South, then add for the ob- 
lique Aſcenſ. and. ſubſtrat for the Deſceniion, 


Note, For the Not-rifing or Not-ſetting of ©: 


certain Stars. I. If the Elevation of the North 
Pole be. greater than the Complement of the 
North; 
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North Declination, then that ſtar ſetteth not, or 
than the South Decl. then that tar riſcth not 3 
and if the Elevation of the South Pole be greater 
than the Complement of the South Declination 
of the ſtar, then that ſtar ſetteth not, if greater 
than the North Declin. then that ſtar riſeth not. 
Nete, That if you double the- (#) ſetting it is 
the length of the day, ©) riling the length of the 
night, and half of that is the ſemidiurnal Arch, 
Note, Becauie the obtaining of the Hour and: 
Azimuth is very uſeful by taking the height of 
the (©), I will here ſet down an Exam, of them 
both, after the manner- of the laſt Problem in 
Spherical A$. In the Lat. 5r. 39. the (@ height 
329, the Decl. 189. firſt for the hour, then the 
Azimuth. Hour, 
Co. pole 38. 3o ar. fi, 0.205850, 
Co. Dec. 72.00 ar. ft. 0.02172 3» 
X---33+, 30> . 
Co, Ht ---- 58, 00, 
Z---9r. pieD 
X---24. 20. 
Half Z 45. 45 fine 9.855096, 
Half X 12. 15 ſine 9.326699. 
Z, 19.499368, 
Sine 309, 26/, half Z, 9.704684. 
The Hour 8 a clock and one minute, 
Azimuth. 
Co. pole 38. 30. az. (1. 0.205850, 
Co- Hr, -58. oo. az. (1, 0.071579 
R--19. 39, 
Co. Dec. ---72. 00, 
Z---91, 30. 
X-=-52., 30, 
Half Z---45. 45. fine 9.855096, 
Half X-- 26. 15. fine 9.645706, 
Y 19.778231, 
SO . 47". half 9.889115. 
The Az. 509. 47', from the South. Nete 
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Note. IT, Of Geography, which is the know- 
ledge of the Habitable World, and the meaſures 
thereof; firſt, you muſt know that the Latitude 
of any Place is the diſtance of it in degrees and 
parts from the EquinoQial ; the Longirude is the 
diſtance from the firſt Meridian placed by Pto- 
lemy 1n the Canaries, but the moſt of the lateſt 
Geopr. place it in the Azeres, From Weſt to 
Eaſt the Account is by degrees and parts, or by 
hours, accounting 15 degrees to an hour, and 
for every degree 4 minutes, and ecery minute 
4 ſeconds, 

The Zoves are five; r, The Torri4 Zone be- 
twixt the Tropicks, two Temperate betwixt eci- 


ther Tropick and the Artick and Antartick Cir-.. 


cles, and two Frigid from them to both the 
Poles, 


The Clima:es and Parallels 1ye parallel to the * 
Equator, A Climateis a Zone or Girdle that is. 
contained betwixt two Circles parallel to the. 


Equator, thoſe Circles have the longeſt days dit- 
fering half an hour, the middle Circle betwixt 
them has a quarter of an hour diflerence from 
the Extremes, 

In reſpeCt of the ſhadows, the Tnhabitants are 
differenced into Amphiſct:, whoſe ſhadows are 
ſometimes in a year round about them, Eaſt, 
Weft, North and South, keing thoſe that in- 
habit the Torrid Zone. HK tercſc:,-thoſe that 
hare their ſhadows one way as in the Temperate 
Zones. Periſcit, thoſe that in a day may have 
their ſhadows round about, as in the Frigid 
Zones. 

In reſpe& of the ſituation, the Inhabitants 
are Perjecians that dwell under the ſame Mert- 
dian, and in one parallel diametrally oppolite 
in that parallel, they have the ſame Winter and 
Summer at contrary times, unleſs in the Frigid 
Zone 3 Anteczans dwell in like parallel from the 
Equator, 


3 
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Equator, the one North, the other South, and 
under the ſame Meridian and Longitude 3 Anti- 
pods are thoſe that are Diametraily oppolite by 
the Center of the Earth : they have contrary 
Winters and Summers, and dayes and nights 
contrary, if out of the Torrid Zone. 

The next thing is to conſider the Maps, firſt 
of the World in-General ; which have theſe Cir- 
cles, the Zquinodiil, Ecliptick , Tropicis of 
Cancer and Capricorn, Carcles Ar.ich, and An- 
zartick, 1 ridians and Parallels, fuch a Map 
ſhews the Effigies of the Globe of Earth 7 
Plano, an:{ in it you conlider what places are 
North, South, Faſt or Weſt by the Meridians 
and Parallels, and conſidering any province or 
place, you preſently ſee how it_is poſited to the 
North or South by its Lztitude, to or from the 
firſt Meri4ian by its I ongitude, then in what 
Zore or Clinate, woat is tne longeſt day, Lati- 
tude, Longitude; and it is con:derable that 
Geopra-hers make the right ſide of a Map the 
Faſt, the left Weſt; the North the higheſt, and 
South the loweſt parts -: next fot the diſtance of 
Miles, the 1tal-ans and We account (ixty to a 
depree, which would anſwer a mile for a mi- 
nute, but it holds. not true in either, for ac 
. cording to Mr, Nor:rocd, near 70 miles Eny!.þ 
makes a degree, and in italy at Bonon:a accord- 
ing to Kiccrolus 66 5, however let the account be 
6o to 'a depree, and then to reduce thoſe to E:- 
gtiſh, ſay, as 6.to 7:: fo is Engliſh miles, to 
Afro. miles, and contrarily, as, 7 6 :: ſo Afr. 
mites. to Eng/, How meaſures in Feet of moſt 
Countries agree, you may find in the Table at 
the end of the Book, Entituled, Forrexwn Me :- 
ſures and Weights compared with th: Englih, 
In all particular Maps you havea ſale of mi'es 
to meaſure the diſtance of places, if thoſe places 
lye within the opening of the Compaſſes, if fur- 


ther, 
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ther, then by a Ruler turn the Compaſſes oftner 
about. The Globe of the Earth hath for irs Su- 
perficies, Land and Sea, near the one equal to 
the other, the great Continents of Exrope, Aſza, 
Africk, and America, are called the Firm Lands 
or Continents ; the reſt are Iſtands rounded by 
the Sea, Penin/jala*s joyned only by a neck of 
Land to the preater, as the Morea, &c, Iſthmus 
that very neck , Promontory high pround that 
puts into the Sea. 

Apain, the Seas are divided into Oceans or 
Maia Seas, afid the Mediterranium, or Midland 
Sea. A Gulf is part of the Sea, almoſt cut off, 
as the Baltick Sea, A Streight is the part cut off, 
as the ſteights of Gibraltar, theſe are the Gene- 
'ral heads : And for a more particular practice, 
. conſider Figure 2r. wherein N. 15s the North 
Pole, S. the South Pole, EQ. part of the Equi- 
noRial, A and B two places in the Northern 
Hemiſphere, D, C two in the Southern, AB, 
AC, and DC are part of great Circles paſling 
betwixt thoſe ſeveral places; QB the Latitude 
of B, EA the Latitude of A, both North, FD 
and CQ the Lat. of D and C South. L ANB= 
LDSC is the Difference of Lonpitude, of A 
anlB or D andC, the 4s NAB and ABN 
ſhews the poſition, how one place lies from ano- 
ther : Therefore firſt, if two places lye in the 
ſame Meridian, both on the North ſide of the 
EquinoQial; as B andF : QB being the Lat. of 
B and QF ofF, the difference of their Lati- 
tudes B F is their diſtance in degrees ; if one 
lye on the EquinoGtial, tWother not, as QB the 
Lat. of B. is the Diſtance, if one have N. Lat. 
th*other South as B. and C, the ſumm of both 
their Latitudes is their Diſtance B C. All which, 
and ſome other varieties, as being both upon the 
EquinoRial, are eaſily underſteod upon the 
"Scheme, 

And 
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And for more Exa& Rules to know the Di- 
*Rances, and politions of Places , conlider the 
Triangle A NB. there is (ix parts in this ob- 
lique Spher. &. AN the Complement of the La- 
*titude of A, NB the Complement of the Lat, 
of B, AB the Diſtance of AandB in a preat 
Circle,  ANB the Difference of Longitude of 
AandB, the £ NAB the poſition how B bears 
from A, from the Merid. towards the Eaſt, and 
the «NB A how A bears from B towards the 
Weſt. Any three parts of theſe fix being pi- 
| ven, to find any of the reſt, uſe the Dottrine 
taught before in oblique Spher. 48. if both the 
places be in South: Lat.as BC it is the fame 
with the former , if one be North the other 
South reſolve the ANAC. Theſe Rules ſerve 
to find the diſtances and poſition of any two 
Stars after the ſame manner. The A CA B may 
by help of the former Rules be likewiſe reſoly'd, 

Laſtly, to know how many ſquare miles or 
perches there are inthe whole Earth, or in any 
parcel or part thereof included in a Triangle, 
'as ANB for the former, find how many ſquare 
-degrees there are on a Sphere, whoſe circum- 
Ference of its greateſt Circle is 360 3 ſay, by the 
Rules before taught; As, 7.22 :: fo {ſquare of 
360 (= 129600.) to the ſuperficies. of the whole 
Sphere in ſquare deprees 407314. and ſuppo- 
ſing ſixty miles in a degree, there will be 3600 
fquare miles in a ſquare degree (though there be 
more in the Curve) which gives 1466330400 
ſquare miles in the whole; but to reduce theſe 
to Engliſh miles : ſay, Q. 6=36. Q.7=49:: 
ſo 1466330400. to 1077303966, Engliſh miles 
by the Back Rule. 

Bur if it be a Spherical Triangle, as: A NB, 
or any other, as ABC, and it be required to 
'give the proportion of that A&A to the whole 
Sphere, according to Mr, Fohn Leaks Rule, de- 

| monſtrated 
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mnſtrated by Mr. Foſter, add all the Anples of 
the Spherical Triangle together , from which 
lubdut 180 deg. divide the reſt by 720, it 
leaves the deg. and min. in proportion to 369: : 
25 that Triavgle. to the Sphere. 


N. te TIT, Of Navigation, which teacheth how 
and by what means a thip may be direQed on the 
Sea to the Place or detired Port. | 

In ſhort Paſſages, where you are but a ſmall 
tine without” fight of Land, the Compaſs and 
knowledge of the Land and Sea-marks are ſuf- 
ficient ; But in long Paſſages, where belides 
the Compaſs, Lead and Log-line, there are re- 
quired Inſtru:rents to take the Latitudes, and to 
enquire after the Longitude and Diſtances : You 
may conſider the ſame as one {imple Courſe, or 
c<onpounded of many : There are three wayes 
of performing both Courſes; 1. By the Plain 
Sea-chart 5 2. By Mercatcrs-chart or laſtly, by 
a Great C:rcle, The laſtis in part taught by the 
Rule in Geography laſt mentioned, of the di- 
ance and potition of places, but is not pra- 
ticable at Sea, The firſt may ſerve near the 
EquinoQtial, but further off and in long Courſes 
is falſe 3 the ſecond is true 'in all -Courſes, and 
ought to be moſt practiſed ; the firſt and ſecond 
wayes are praCiſed alike in plain Triangles, the 
Difference only, that the Meridians are not 
equally divided in M-rcators way, but you muſt 
uſe the Table at the latter end of the Book, 
called, A Table of Meridional Miles, whereas in 
Pain Sailirg all the lines are equally divided-: 
on PraQtice will beſt appear vy theſe few Pro- 

lems, 

Prob, T, Toconrert the Rumbs or points of 
the Compaſs into 2egrees of Inclination to- 
wards the Meridian Line, and contrarily. The 
Mariners divide their Compaſs ( which repre- 

I ſenteth 
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fenteth the Horizontal Circle) into -32 parts, 
called Rumbsz but far had it been better to 
have uſed 360 degrees, to have been accounted 
fromboth ends oi the Merid, Line towards Eaſt 
and Welt : but becauie this Divition 15 not uſed 
take this I able, which will convert the points 
of the Compaſs into degrees and minutes of the 
4 of Inclination with the Meridian, and con- 
trarily. 


Theſe on this ſide ihe' Angle of \Theſe on this ſide 
Weſt incline towards; Incl, witE| f the Eaſt incline 
the N,en.t of the er the al-,L,\to the N.end of the 


| Nerid. 

Rumbs. | North. —Rumbs, Es 
North by Weſt. [10, I5/,]North by Eaſt, 
N. N. Weſt. 22, 30. |N.N. Eaft. 

N. W. by N. 32. 45. |N. E. by N. 


North Weft. 45, o. | North Eaſt. 
iN. W. by W. | 56. 15, |N, E. by Ealt. 


W.N.W. 67. 30. |E, N.E. 


W. by N. 78. 45-1E, by North. __ 
Weſt. | 90, o. | Eaſt. _ 

Weſt by South, 78. 45. |Eaſt by South, 

W.S.W. 67. 39. |Eaft S. Eaſt. 

S. W. by W. 56.. 15, [South E. by Faſt, 

__ South Weſt, { 45. 0. | | South Eait. _ 

S.:W. by $, | 33. 45+ |S. E.by S, 

S. >. WW; 2:, 30. 15. 5. E87. 

S. and by W. | I1 15, [S. by Eat, 

— Rumbs. [| South. | Rumbs. 


On this fide Weſt 1n- Theſe on this ſ#4e 
cline towards $S. end Eajt incline to 5, 
iteridian, .nd Mcr:id, 
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Tf you account to quarter off points , add 
29, 48'. for one quarter : 5®. 37'. for two quar- 
ters, and 8®. 26\, for three quarters. 
Prob, I1. .A ſhip ailing under a preat Circle, 
to-know how many Engliſh miles anſwers the 
degrees .: If it fail direftly N.*and S, it 1s 


under the Merid. if E. and W. under the Equi- + 


noGial ;' ſay, 1 degree. pive. 70 miles: : degrees 
yone.. gives the Engliſh mile, 

Prob, TIT, A hip failing under any Parallel, 
to know how many Enpliſh miles anſwers to the 
number of deprees 'in that Parallel 3 ſay, as, 
Rad. fico: Lat: of the Parallel : : fo is number 
of the degrees in that parallel. To the number 
of great Circle degrees, which turned into miles 
gives the Anfwer, - 

Prob, ITY, "The Ramb, the Diſtance upon the 
Rumb in miles (50 to a degree) the difference of 
Latitude in miles, the difference in T ong1tue in 
miles, any two of theſe given, to find the other 
two: ina plain right Ld 4, (ſee Fig. 22.) Where 
Ais the Place from whence the thip fails, the 
Rumb N E by N, therefore the Anple of Incli- 
nation BAC by the Table is 33. 45. 1ts Com- 
plement BCA 56. 15.'Ctheplace to which the 
ſhip is to ſail} AC the diſtance in miles, gog 
miles; AB is the difference iirLong 853 miles ; 
Bis in Eatitude $99; 36' =A. CinkLate 47%. 
therefore AC is 856 miles, this is according to 
the plain Sea Chart 3 but ac. ording to Hercator, 
you muſt find the diſtance AC by the Ta'le of 
Meridional miles, thus, uſe the ſame direGtions 
given inthe' Nov for Geogravay, the places be- 

Ing both on one fide of the Fqui. ſubſtratt the 
Merid. miles' anfive-ing 1479. vis, 3202 from 
the Merid, miles anſwering 590. 36", viz. 44895 
reſt 12978 miles for the diſtance AC. This be- 
Ing the only difference in theſe two kinds of 


* ſailing, and thus obſerved the Reſolution of this 
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A will perform all ſmple Courſes; and if it be 
compounded of many Courſes you muſt fo many 
times multiply your Operation. 

Note IV. Concerning Dyalling. To make an 
Horizontal Dial , you muſt calculate the: dj 
ſtances on the Horizon from. the Meridian t 
each hour, half hour and: quarter. by this Rule; 
As, Rad. to fine of the Latitude : : ſo Tangent 
of the Equi. hour from Noon. to the Tangent 
of the Hor. Diſtance from the Meridian, of that 
hour, half or quarter. 

If you deſire to calculate for every minute, 
then you take every minute of the Equi. hour, 
if for every quarter, then: begin with 3*. 45. 
79.20, Ti. 15, and: 15 for an hour, ©c.. To 
make 2 Dial for a full South Wall is the ſame 
with the former, only changing. the fine of the 
Latitude, to the Coline. 

For a iZectining upright Plane, you muſt firſt 
find the Angle of the Miridian and Subſiile 
thus, as Rad. Co. tan. Lat : : fine Declination, 
tang. 4 defired ; ſecondly, the height of the Stile 
abo+ethe Subſtile ; thus, as Rad. Coli, Dec). :: 
Coin. Lat. i the (ine of the height delired : 
third!y, the difterence between the Merid. of 
the Viaic and Viaes as, ft. Lat. to Rad. : : (6 
taiz. Decl. to Tay, defired. Fourthly, and laſt 
you muſt $:d 'the Angles which the hour-lines 
wake with the ſubſtile line, which is the Merid. 
of the Plane; as Rad. to (i. of the tiles height 
above the Plane: : fois the targent of the hour 
line from the Merid. of the Plane. to the tan- 
gent delirrd. For a Merid. Dial, where the 
Plane looks full Eaſt or Weſt, the hour lines 
are all parallel to the line that paſſeth from Pole 
to Pole, which is the hour of (ix 3 then fay, as 
Rad, to the height of the ſtyle in any known | 
parts of a ſcale : : ſo is tangent of any hours f 
diſtance from 6, To the diſtance therevf in the 
ſame parts, Now 
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Now for a Mechanical way , 'to make any 
Dial, to any Plane, whether declining, recli- 
ning or inclining, crooked, berided, or any ways 
uneven, without ary notice taking of any ſuch 
declination, reclination, &©'c, by the help of a 
large and good Horizontal Dial , which muſt 
have a ſmall hole in the Center to fluffer a filk 
thred or' hair to go through ; you may work 
thus , under. the Plane, where you intend to 
make a Dial draw a Level! Horizontal Line, by 
any Carpenters or other Level, to this line ſet a 
ſcaffold or frame” of any board or boards deep 
according to the bigne(s you intend the Dial to 
be ; this ſcaffold muſt be level likewiſe, 

This being fitted, and by any other true Dial, 
EqniooQial Ring, or by the height of the (#), 
your minute Watch reQified or otherway, finda 
the true time of the day, and placing your Ho- 
rizontal Dial epon' the level Plain, keeping it to 
the true time of the day, by removing it to and 
fro, you may by the thred from the Center, car- 
ried by the edge of the Gnomon, find out the 


Center of the new Dial, if it will have a Center - 
wiich mark, and by ſwall tacks faſten your Ho- | 
r1zontal Dial in that place , that it may not ' 


move, the thred or hair carried by the edge of 
the Gnomon if continued into either Pole , 
and is the Gnomon to the new Dial, the per- 
pendicular Line under it taken by a ſquare is the 
ſubſtiker, and the ſtile may be. faſtned to the 
Plain, by help of that: thred. -. | 
Now to draw the hour Lines, do this, lay the 
thred fixed to the Center of the Horizontal Dial, 
over the hour lines and quarters, and mark out 
in the Horizontal Line on the plain where they 
interſe&,, Lines drawn from the Center of the 
new Dial to theſe points are the hour Lines : 
Bur ſome hour lines may run off the Plain, or 
by reaſon of the croukedneſs, or fome Pillars 


I 3 may : 
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may hinder 3 to help this, draw as large a ſquare 


'of the Sphere in Flan», preſented to his Royal 


"Sea. 


-lours, andall the Meridians may touth the Cy- 


be ſtreight Lines, all the Parallels Circles di- | 
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or oblong upon the Horizontal Plain as you 
may, and transfer (by help of the Center threg) 
all the hours from the Horizontal Daal into the 
Lines of the outlide of the faid ſquare or ob. 
long 3 now if you bring a thred from the Cen- 
ter of the new Dial, and reſt it upon the hour 
points marked in the ſaid ſquare, the Center 
thred of the: Horizontal Dial carried only to 
touch the other thred will deſcribe the hour 
line delired, whether upon an even or uneven 
Plain that have Centers for the new Dial; but if 
the Line carried by the edge of the Gnomon of 
the Horizontal Dial will not meet with. the 
Plain, as in all Eaſt and Weſt Plains much de- 
declining, then muſt you fix up a board or other 
matter to receive the Center by the. {ide of the 
Plain, and then fixing a thred there by that, and 
the other thred you may ſtrike all the hour lines, 
as was before ſhewed in crooked Platns, and the 
thred from the Centers being the new Gnomon, 
muſt be fixed to the Wall by two ſtayes. 

This may be.praQiſed with as much curiolity 
as any other, and will be ſure and exact. 

Note V. The Deſcripiion and uſe of an Uni 
»*#/7} Djal for all Latitudes, being a ProjeGion 


Hivghnets, Anno 1665. for his Particular ulc at 

One Hemſphcre being circumſcribed by a Cy- 
linder, wherein the EquinoQial and Cylinder 
touch, let.the Hemiſphere be conceived fo to 
extend from the Equino&ial, that the two co- 


Jinder in the Tangents of the -Degrees and Mi- 
nutes of the Meridians, all the 'Meridians will 


ſtant from one another as their Tangents; and for 
particular uſes, !et the Hemiſphere have upon the 
Interſection 
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Interſe&ion of the EquinoQial Colure and Eqtt- 
noQial, Semicircles at each degree diftance. 
Theſe, as likewiſe the Ecliotick, and all o- 
ther Circles deſcribed from that point will be 
Ellipſes on the Cylinder : Having this Cylinder 
thus furniſhed, laying it upon a Plain, fo that 


- the EquinoQtial Colure may touch the Plain, let 


this Cylinder be Orthographically, or Perpenai- 
calarly projected on that Plain: fo have you the 
Dial or Hemiſphere now before you, the demon- 
tration whereof will be too tedious for this 


place. The deſcription thus 3 The point of T_ 


and :X is-the- Center, the uppermoſt Line dt- 
vided both wayes into go degrees is the Equi- 
noGial, the Line TY © that goes at right Angles 
down is the ſemicircle of the EquinoQtial Co. 
lure, the two edges are the Solititial Colures, 
and ſtand for the Meridian of 124 Clock; all the 
ſtreight Lines from - top to 'bottom are the 
Meridians or Hour Lines to every quarter of an 
hour, 159 of the-Equinoctial above being an 
hour 3 the Meridians on both edges are num- 
bred from the EquinoQial to the Pole, and from 
the Pole to the EquinoCtial to 909. The Pa- 
rallels to the Equinox are drawn through ever 

degree of the Meridian and are ſo numbred bot 

on the edges and on the middle being the Axis 
of the ſphere, ' upon the Quadrant on the left 
hand are drawn ſeveral Elliptical Lines, which 


repreſent - thes Circles formerly - ſpoke of de- 


ſcribed upon the Center, being the point of Eaft 
and Weſt to every two-degrees. The Ecliptick 
is drawn both wayes from the Center T and 2 
declining 23®. 3o' uponthe Merid. and divided 
into Signs and Degrees by thoſe Elliptick Lines.: 
The backiide of the Inſtrument has many Liſes 
ſhewed in the beginning of the Book : thoſe of 


. this Projeion follow. 


//e 1, Having-the @ place to find his Dectt 
nation, 
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nation, right Aſcenſion, - or by either of theſe to 
find the (© place. | 

Firſt, find by the day of the -month on' the 
back tide the (@) place, which ſeek in the Eclj- 
ptick, the Parallel that paileth by that place 
ſhewes the (®) Declination, and the Meridian 
the (@) right Aſcenſion in the EquinoQial 3 fo 
likewiſe the Declination or right Aſcenſion gi- 
ven ſhews the (#) place. 


Uſe 2. ToreGife the Center Thred to ſhew 
any Horizon , or any Line of Eaſt or Weſt 
which pafleth to: the Zenith, or any Inclina- 
tion to the Horizon or EquinoGiial, that any 
point upon the Hemiſphere ſhall make with 
the Horizon. The Center Thred laid to the 
Latitude of the place on the left hand in Sam- 
mer, or on the right hand in Winter will re- 
preſent the Horizon. of that Latitude by the 
greater figures which conie numbred from the 
Pole. And if you lay it to the Latitude from 
the EquinoCtial numbred by the ſmaller figures 
on the right hand in Summer , or left fide in 
Winter, it repreſents the Line of Eaft or Weſt, 
and the point in the Meridian ſhewes the Ze- 
nith. Or any point upon the face being (et 
out by the Parallel and time of the day, laying 
the Center Thred thereto, it ſhewes on the 
edge how many degrees. it tnclines or declines 
to or from the EquinoCtial , and that being 
added in all Northern Signs, or ſubſtrated in 
Southern to or from the EquinoQtal height 
(which is alwayes = to the Complement of the 
Latitude) it pives the Inclination or Angle a 
great Circle paſling by the point given, makes 
with the Horizon, 


Uſe 3. To know the time of riſing and fet- 
ting of the @ the Aſenſional difference , the 
amplitnce, . 
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amplitude, and the length of the day or night. 

By the laſt Propoſrrzon lay. the: Center Thred 
fo the Meridian for an' Horizon , wherever 
the (s) parallel cuts it, amongſt the hour lines, 
it gives the (®) riſing and ſetting, and the Hli- 
Ptical Line which pafſeth by that place gives 
the amplitude or the diſtance in degrees from 
the Eaſt; the Meridian of the @) riſing car- 
ried to the EquinoQiial fhews the Aſcen. Diff. 
in degrees; laſtly , double the (©) ſetting for 
the length of the day, and riſing for night, 


Uſe 4. To find what time the (@) will come 
Faſt or Weſt, and what height the (©) ſhall 
have at that time, By the ſecond Propoſzton, 
lay the Thred to the Latitude told from the 
EquinoQial in the edge on the contrary fide to 
the Horizon, that is the Line of Eaſt and Weſt, 
and following the @) parallel to that Line, 
the point where the interſe&tion ſhall be a- 
monegſt the hours gives the time, and among the 
Ellipſes the (@) height at that time. 


Uſe 5. To know the height of the (© at fix 
a clock and the Azimuth, or diſtance the (@) 
(hall have from Eaſt or Weſt, Follow the (#) 
parallel to fix a clock, the crooked lines ſhews 
you the © height ; and laying the Center Thred 
to the point of Faſt or Weſt, mark where the 
Parallel cuts it, and follow the hour line to 
the EquinoQial ( which now ſhall repreſent the 
Horizon )) the diſtance from he Center is the 
Azimuth. 


Uſe the 6. To find the (©) height at any time 
of the day : Setting the Horizon right nd 
the point of the () riſing, ſetting one point of 
the Compaſſes there, extend the other to the Ze- 
nith, and by a. black lead point make an a- 
that: 
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that ſhall end upon the hour of the (@ riſing, the F! 


Degrees of that Circle, cut by the hour lines ſhe 
ſhews the (© height, 


Uſe 9. To re@ife the Hook, Bead and Pium- 
met : At the end of the Ho:k (which by itsÞþ 
skrew may be moved at liberty) there hangs i 
Thred and Plummet with a moveable Bead, |, 
the very end of the Hook from whence theſ 
Plummet hangs , muſt be skrew'd faſt to the 
Place where the (© rieth on the Horizon, and 
the Bead muſt be ſet to the Zenith on the con- 
trary ſide, 


Uſe 8. To find the hour of the day at any 
time the (#) ſhining; after the Hook and Bead 
be retified, as is: ſet down in the laſt uſe, lift 
up the Inſtrument (fo that the Bead and Plum- Bw 
met do freely play) that the (@) may fine Bh 
through the leaſt ſight upon the other, the Bo 
Bead ſhews the time of the day among the B7 
hour lines. 2 

( 


Uſe 9. By the ©) height or hour to know 
the ©) Azimuth. By the ſecond Uſe, obſerie 
where the Meridian of rhe (© hour and the Pa- 
rallel meet, and thereby on the f1de and the 
Inclination of that point to the Horizon, 
where lay the Thred, then by U/e 6. find the 
(@) height, now !et the EquinoQtial repreſent 
the Horizon, and accounting the height among? 
the Parallels, where that. Parallel crofleth the 
Thred laid to the Inclination, follow the Me- 
ridian to the Equino@ial, the number from the 
Center is the Azimuth from the” Eaſt, 


Uſe. to. All the former Propoſetions way be | 
applyed to the Stars, remembring the (@; ſhews 
the. hour,. therefore uſe the right Aſcenſion ot 


the 
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7, theflie > which take from the right Aſcenſion of 
lines ſthe Star (if it be bigger, if not add 24 hours) 

efts the time of that Stars coming to the Me- 

idian 3 and if you know the Stars. hour before 
tum- nidnight , take it from the. time of the Stars 
y itsÞouthing, if after add it you ſhall have the true 
ngs if ne of the night. Theſe excellent uſes you 
Bead B.uve from this Inftrament , ſold if you defire 
e theffit, with the Book : If you deſire it of Metal and 
) the larger , Mr. Marks before mentioned will 
, and JImake them, or Mr. Hayes in More-ficlds, Laſt- 
con- ly, upon the inſide of the Cover you have a 


any 
Bead 
, bit 


particular Dial will ſerve within Thirty miles 
from London preſently to know the hour of 
the day » the Parallels up and down anſwers 
the dayes of the month, the other ſtreight lines 
that are parallel, ſhews the (#) height, and 


{um- | wherever that croſſeth the other, there is the 
ſhine Þ hour , the long hours for Summer and ſhort 
tie Bones for Winter, and placing a pinin the point 
- the B71, letting it ſhade in the Line YT. I7. a Line 
and Plummet playing from it will ſhew the 
© height on the right tide. 
now 
erie 
 Pa- 
theft F. 7. Of the Nature and making of 
"pi Watches, Clocks and other Move- 
wo ments, ColleFed from Mr, Ough- 
not. treds Automata, with ſeveral Ad- 
bon ditions and Notes about Pendulums, 
Me- 
| the He great Wheel whereon the Fuſe or ſtring 
with weights are fixed, divides the Nature 
| of the Work in any Movement, that is, all the 
y be | Wheels and Pinions from that to the Ballance 
ews g or Fly only prepares the Motion, but the other 
rs way effeX it. Things to be Noted are, _ 
'c TI. Lne 
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T. The Fulie, and how many turns it hath, 

2, The number and names of the. Wheels, 
Teeth and Pinions, viz, in a Watch of four 
Wheels ( ſuppoling the Numbers annexed to be 
the Teeth) Fe the Great Wheel (Number 55 
Teeth ) turning the Pinion (Numb. 5) fixt io 
the ſecond Wheel (N, 45) turning the P3n3on 
(N. 5.) fixt 'to the Contrar Wheel (N. 40) 
tnrning the P:zmion (N.'5) fixt to the Crown 
Wheel (N. 17) having odd teeth , working 
upon the Pallats of the Ballance (N. 2) But 
in Watches of fiie Wheels there will be a 
third Wheel before the'Contrat Wheele. 

3. The Finion of Report fixt'to the Arbor of 
the great Wheel {(N. 4 ) which lies hid be- 
twixt the Plates in Watches, and turns the 
Hour Wheel (N. 36) which carries the hand 
about upon the Face divided into 12 or 24 
hours. 

For brevities ſake, let M. ftand for the 
Movement whether Watch or Clock, F. the 
the Fuſje. Athe preat Wheel a'the Pinion of 
report on its Arbor, E the ſecond wheel, * the 
Pinion on its Axis, I'the Contrat wheel, 7 the 
Pinion on its Ax, O the Crown wheel carry- 
ing-0 its Pinion on its Axis, B the Dial 
wheel carrying the hand, in H- hours, T time, 
t turns, N Notches or beats of the Ballance. 
Con. Continuance and length in time of the 
Watches going. 

The Work will ſtand both in Letters and 
Figures, as in the Example : 

a)B(d4_4) 26(g 
e) A(f_ 5) 55. (T1 
7) E(s 5) 45. (9 


0)I(k 5) 40 (8 
O 17 Crown Wheel. 


2 Pallars. 


-where 
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where every wheel is divided by the Pinion 
it moves from A to O. viz. 55 by F=11 = 
f. 45 by 5$=9=g&. 4oby S=8 =k. ButB 
divided by a gives 9 thatis Bby a=d. 


1. Rule, fg k O2= 11x9x8x179 x2= 
26928, equal to N. Notches or Beats made in 
one turn of the great Wheel, and 26928 x 9 
= 242352 the beats that are made in one turn 
of the hand, whether 12 or 24. Laſtly, di- 
vide 242352 by 12 it gives the Beats in an 
hour, 20196, and by 60 gives the Beats in a 
minute, 336,6. Thus far I queſtion not, ts 
very plain, and muſt be praQtiſed to be well 
underſtood, as being the foundation of the 
whole work; and by it you may ealily know 
how many turns any Wheel or Pinion makes for 
one turn of the Fuliey or hour wheel. 


. 2, Rule, As the Beats for one turn of the 
great Wheel or Fulte—— 26928 
* Is to the Beats gone in one hour— 20196 
:: Socontinuance of the Watches going--- 16 
* To the number of the turns - about the 
Fulle—— : I2 
:: And ſoare the hours of the Face—— 12 
* Tothe Quotient of the hour Wheel divi- 
vided by 4,— 9 


' Theſe proportions holding , that any three 
even, (not: the ſame kind,) you may find the 
fourth : As for Example, 

. To know the continuance of the Watches go- 
Ing, that hath 12 turns in the Fuſte, and 26928 
| Beats in one turn; and 20196 Beats in an hour. 
Say, Nin an H. NonetTF :: fi2t of F, 
| to Con, 20196) 26928 x 12 (16, Butif it be 
demanded by the Beats, and the time of the 


—— 


\ Watches going to know the Turns of F. 
K 


26928) 
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26928 ) 20196x16 (12. Or if it be de- 
manded what Quotient ſhall be laid upon the 
Pinion of Report 3 Say, 16. 12 : ; 12, 93 or 
as 26928, 20196. . Note that the lefler B is 
taken, the longer ſhall be the continuance of the 
Watches going at an equal T, 


Rule 3. Concerning Pendulums, The ſpring 
in a Watch, drawing harder at the firſt than 
at the laſt 5 and likewiſe in Clocks with 
weights and ſtrings, there is added the weight 
of the ſtring gotten every moment, to the 
Clock weight, and for that no Motion can by 
hand be made fo fit, but there will come ſome 
unequalneſs, as ycu may hear by the Beats 
either of Watch or Clock, to juſten and re- 
gulate theſe inequalities Honjiewr Haupgens in- 
vented the way of applying Pendu/ums to ei- 


ther, for which his Name will be ever, Re- 


membred. : 

Pendulums, whoſe Vibrations are of the 
fame Degrees and Minutes are equal, or if 
they riſe not above a Degree, and the {quares 
of their Vibrations are in proportion to the 
lengrhs : For a Standard or Rule Monhtieur Hs- 
gens gi\es the length ot a Feudulum that ſhall 
iwing ſeconds, to be $8S1 to the Pariſian 
feet 864. The Erngli;p feet to the Paris feet 
by my Table are, As, 1000. 1068, 1 here- 
fore, $6.4. 88x : : 1.068. 1,089, and 1.0% 
X 3= 3,267 equal to three feet three inches, 
and two tenths of an inch. 

The Honourable Lord bruncker, and Maſter 
F.o:h, found the length to be thirty nine in- 
ches and 5325 parts, which a little exceeds 
the other, and may be, was juſtned by Maſter 
Hugens's Rule for the Center of Offcillation ; 
for Montows Pendulum that ſhall vibrate one 
hundred thirty two times in a minnte, wo 

c 


mob > of 


my buy wyeo 


I II. EGGS oe ena wo tt a wad ao air ©. wo ed a Dan 


12S 
be found likewiſe 8,1 inches agreeing to 39,2 
inches Engliſh : Therefore for certain 39,2 
mches may be called the unicerſal meaſure, and 
relied on, to be the near lengtn of a Penda- 
lum that ſhall ſwing ſeconds each vibration s 
With this Caution and Rule : As the length 
of the ſtring from the point of' ſuſpenſion th 
the Center of a round Ball. is to Radius : : fo 
is Radivs. to a fourth number. Let two hfths 
of that fourth be added to the former length, 
for the length 'of the Pendulum, Having this 


Standard, the next Rule is this : That the 


lengths of two Pendulums are in proportion 
to the ſquares of their ſeveral vibrations , 
which will be equal to the Beats of the Bal- 
lance; therefore the Beats that ſhall te pro- 
poſed in a minute, being given to be 59, and 


t be demanded to gpice the length of a Pen-. 


dulzm , Say , as the ſquare of 50. (2500) is 
to the ſquare of 60 (36020) : + Þ is 38,2. 
to 56,4 the length required for 2500) 3609 

39,2 (56,4; And if the length be pizen to 
know the fwings or beats in a minite. As 
Altitude given. To Altitude known :-: (6 
ſquare vivr: known. To fquarc vibr: req, 
waoſe ſquare root is the Anſwer : And be- 
cauſe the two middle terms ftand in all fach 
Queſtions, and will be alwayes ra1il2o : 
Therefore divide: 141120 by the ſquare of the 
iwings in a minute, it gives the length (ought ; 
or by the length it gives the ſquare of the 
ſwings. And thus as the Ingenions Mafter 
Hook, firſt propoſed, I have hangd a ſwing by 
my Clock to regalate it upon a Pin, that .it 
may freely vibrate. 
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The numbers of the great wheel 56, its Þj- 


nion 4. turning the hour wheel 48. The great ' 


wheel turns a Pinion of 7 fixt to the Crown 
wheel 54, which turns a Finijon of 6 fixt to the 
Ballance wheel 21. The Quotients 8x9 x 21 
X 2 = 3024 the beats in an hour, becauſe the 
great wheel turns once in an-hour, elſe 12 x 
9 x21x2 = 36288, 12) 36288 (3024 and 


60) 3024 (50,4 beats in a minute, and as was 


ſhewed before, the length of the Pendulum will 
be 55,5 inches, fix a weight upon a wire run- 


ning into a rod, that ſhall have four feet 7,5 | 
mches below the Pin whereon it playes, and | 
about a foot or above, a wire. beaten flat with | 


ſeveral holes to fit to the top of this rod, and 
to a Pin placed upon the Ballance towards the 
back fide , will regulate the Motion exceed- 
ingly well; and may be done without trouble or 
charge. 

For the-regulating the inequality of a ſwing, 
when it may riſe ſometimes higher, ſometimes 
Jower : There are two wayes, either by ma- 
king the Line play betwixt two Cheek parts of a 
Cycloid, as Monſieur Huzens has direQted,which 


may ealily be effefted to any length of the }} 


Pendulum, and are made, if any delire them, 
by Mr. Humfrey Adamſon near Turn-jtile in 
Holborn, Orelſe by not ſuffering the Pendu- 
lum to vibrate above an inch from its ſettle- 
ment : For my part, after ſome tine and charge 
of Experiments, I believe the firſt the better 
way. Monueur Hwugens 
in his Book of Pendu- 
Ium Clocks, propoſeth 
a Watci about a mans 


and to have theſe num- 
bers. The great wheel 


80,7 c, which turns a- - 


out 


height, to go 3o hours, , 


| 
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bout in an hour, and ſhews minutes ; therefore 
for an hour multiply the Quotients. 10x 6 x 
2X15 x 2 = 3600 being the ſeconds in an hour 
(60x 60 = 3600) or beats. Now the third 
wheel I turns about in one minute for 10 x 6 
=&Eo, and carries a plate divided into 60 fe- 
conds , and ſhews the ſeconds; and upon the 
Arbor of the great wheel is fixed a wheel. 2 
turning another wheel «@, both of 3o teeth , 
both turning about. in an hour 3 the latter has. 
on it a Pinion b of 6 teeth turning B.72 mn- 
12 hours. This Watch has a pully tyed to its 
weight by which you may pull it up and not 
ſtop the Watch; the Pendulum playes betwixt 
two Cheeks, part of a Cycloid, 

The next queſtion (ſuppoſing there be a ſcrew 
below or above the Pendy). to lift it up or let it. 
down upon a {qu. braſs Ruler divided into incs 
and tenth parts) to know. how many minutes 
and ſeconds every tenth part of an inch will 
make the Watch-go faſter or flower in a day-- 
I take the Penduinm which ſwings ſeconds - 
I 39,2+ Then by the Log. I make this:- 

able. 
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I. 587711 
I. 588832 


r, 589949 


I. 59lobg 
T1, 592177 
T. 592286 


I. 780988 
I. 780378 
I. 779819 
l. 779261 
I. 778705 


3; 
4, 
129, 6, 

39- 7:1. 598790 


I. 594393 
1, 595496 


I, 597695 


1. 777597 
I. 777046 
I. 776495 
I. 775996 
Te 2775399 
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Fhe. firſt Column has in the middle the length 
of the Pendulam 29. 2 inches, upwards it di-. 
miniſheth one tenth, and downwards increaſeth 
one tenth, 

The ſecond Column are the Log. of the firſt. 

The third Column are half of the Log. of the 
difference of the II taken out of the Log, 
$.149588, which is of the, ſtanding number 
141120 aforeſaid : The 1/ Col. are the num- 
bers of the 111; and the Y. Column are the 
minutes and ſeconds that theſe augmentings or 
diminiſhings will cauſe in a day, and are got- 
ten by Multiplying 24 x 60 = 1449 the mi- 
nutes in a day, by the decimals above or un- 
der 60”. which work. may be done eaſily to any 
length of a Pendulum, 


Rule 4. Of finding. out fit Numbers for the 
Wheels and Pinions. 

r.. Any two Frattions, whoſe terms are pro- 
portional performe the ſame Motion 3 as 
: 2: $099 ©c. The upper for the Wheel, 
the lower for the Pinion. 

2, If it be as one Wheel. to one Pinion : : 
ſo.is the pr&dudt of many Wheels, to the pro- 
duQt of many. Pinions , both will perform the 


ſame Motion, Exam, __ equal to = n- 
x 2 or 30. 22. for SHES CF 


T - #:- * 
14400 1440 
280 "* 29 
the Wheels and Pinions are ſet, or which Þ:- 

nion ſtand under'every wheel. 

3. Theſe FaQor's 36 x 8 piven, may thus be. 
raried, viz, Divide them by ſuch numbers as 
will meaſure them, and multiply the _ 

Y 


4X7X | £0) 


nor matters it in what order 


CE CES. 


C115) 
by- the Altern Diviſors , the Product 
of thoſe two laſt numbers ſhall be 36. 8 
two to the Produdt of the Fator's gi- 4. I 
ven, fer 36 x8 = 32 x 9g = 288, 32. 9 


4. If fit numbers cannot be had by 
any of the three former wayes, you muſt ſeek 
ſome Ratio as near as Pollible in this manner, 
as one of the two Numbers. is to the other : : 
ſo is 360. to a4th. Divide that 4th number, 
and alfo 360, by 4, 5, 6, 7,8,9, 10,12,155 
or which of them bringeth a Quotient neare{t 
toan Integer; as if the two Numbers be 147. 
170, which are too great to be cut into wheels, 
and yet cannot be reduced into leſs, becauſe 
they have no preater common meaſure than 
Unity. Say therefore, 
170. 147: : 360, 311 4 310 (53- g)311(39- 
147. 170: :360.4I164 / 360(60 
8 youu £4 wherefore for the two Nums 
416 (52 bers 147 and 170, you may 
take 52 and 60; 39and 45 or 45 and 52. 


Rule 5, The Diameter or Circumference of - 


any wheel being pi en in inches and one hun- 
dred parts, and the number of teeth it is divi- 
ded into, to give the Diameter or Circumfe- 
rence of a leiſer Wheel or Pinion with a num- 
ber of teeth given that ſhall exactly agree with 
the teeth of tie greater Wheel : Exam, The 
great Wheel has one inch Diameter, and fifty 
teeth, the leſſer Wheel or Pinion ten teeth; ſay 
if 7.22 :; I. 3,145 then if 50. 3.14 : 2: 10. 


63 for the Circumference of the Pinion, whoſe - 


Diameter will be ,2 of an inch. 


Rule 6. Topive Numbers to a Watch that 
thall have a ſwift train, about 20000 beats in: 


360(43- . 


at. 1 
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mm hour, that may have 12 turns about the Fuſte, 
and po 16 hours, and the number of the Crown 
Wheel 17. Say by the ſecond Rule 12. 16 :: 
20000, 26665, the Beats for one turn of the 
Fuſtez and becauſe by the firſt Rue 26666 1s 
equal to all the Quotients multiplyed together 
iato 17 and into 2, that number being halv'd 
is 13333, and that again divided by 17 gives 
for the Quotient 784, which being broken into 
three numbers, that multiplyed together will 
be 784, or near to it; let them be Ir. 9. 8. 
multiplyed are 792, Then 792 x 17 x 2 = 
269283 and ſay, 16.-12 : : 26928, 20196 the 
Beats in an hour. Alſo 16, 12 : : 12.:9 and 


EE 35. Laſtly, by the three Quotients aſſured 


4 TI. 9. 8 find out the 3 Wheels 

4) 36 (9g and Pinions, by taking the Pini- 
53 55 (11 Ons as you deſire, as is done in the 
5) 45 (9 lide-: You may try ſeveral Expe- 
5.) 40 (8. Tinents to make the Watch go. 
nr longer by altering the Beats: and 

4 Pinion of Reporr. . 

 Examp. Of a Clock or Watch 
propoſed togoa week or eight dayes with this - 
Order, that the Ballance wheel, or that whictr 
moves the Pen{zlaum may go about in a minute, 
with an Index to ſhew ſeconds, that the great: 
Wheel may go about in 12 hours, and that- the 
wheel next it may go about in one hour to ſhew 
minutes : Firft, how many ſeconds there are 
1-12 hours, and that 12.x 60 x 60 = 43290 
theſe are the Beats that ſhall be in one turn of 
the Great Wheel. Theſe are double, becauſe 
there are two iwings to one tooth of the Bal- 
lance wheel, the half of 43200 is 21600, 
now the Ballance wheel muſt needs be 3o, di- 
vide 21600 by it the Quotient is 720 to be 
azoke. into three. Quotients., whereof. the. fir(t 
muſt-: 
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muſt needs be 12 for the teeth of the great 
wheel, divide 720 by it, the Quotient is 60 
for the two Quotients remaining, which may be 
either 10 and 6, or 5 and 12, or 8 and 7 4, 
which laſt let ſtand, then the work will ſtand 
thus, and the Pinions taken as you 

pleaſe tobe all 8, the wheels muſt 8) 96. (12 
be 96, 64. 60, So then the great 8) 64. (8 
wheel will go about in twelve gy 69, (44 
hours, the ſecond wheel in an hour, -— 2 


and the Ballance wheel in a mi- ZO 
nute, as defired. IT gave my 10-140 
Watch theſe Numbers to go above 8--128 
a year, 8-120 


In my large Sphere going by clo:k 72 
work, there is a motion for the Re- 
volution of the (©; Apogeum writ down on the 
Circle to be made in 17096 years, but by Exa- 
mining the Work I find it to be 17100, that 
is four years more. For the Great Wheel fixed: 
is 96, a ſpindle wheel of 12 bars turns round 
it $ times in 24 hours, that is in 3 hours; af- 
ter theſe, there are four whee!s, 20. 73, 24 and 
75 wrought by endleſs ſcrews that are in value- 

ut one 5 therefore Zx 20x 73x 24x75 = 
788,000 hours, which divided by 24 gives 
328500 dayes equal goo years : Now on the 
laſt wheel 75 is a Pinion of 6, turning a preat 
wheel that carries the Apogeum number 114, 
and 114 by 6 gives 19, and 990 x 19 = 17195, 


Rule 7, Of giving particular Mctions to any 
Movement. The number of a Motion, is the 
Proportion that it bears to one turn of the 
hour wheel , or the Pinion of Report , from 
whether ſoever it be taken, which proportion, 
being broker into two or three Quotients will 
ſhew the Wheels and Pinjons, as if you took. 
it for the Beats of the Ballance. Th 

e 
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The laſt Note ſhall be concerning Time; that 
which is ordinarily termed the Howr of the day : 
Conſider this in the length of dayes, which are 
two, diſtinguiſhed only. by the Revolution of 
the Earth : The firſt is the Syderzal Day, 
where any fixt point or points of the Earth in 
the fame Meridian or Azimuth returns from any 
Star to the ſame again; the ſecond the Solar 
Day, where the ſame Meridian of the Earth re- 
turns from the (@ to the ſame again, neither of 
theſe dayes are the true EquinoQtial day, -in- 
deed the Syderial js inſenlibly the ſame, if it 
be but for ſome ſmall ſpace of time, the dif 
ference being only ſome fourths and fifths of a 
degree ſlower in a day 5 but the Solar is nota- 
bly longer than the other, viz. by 3'. 56". 53", 
19”” of time in a day , and from hence the 
length of an hour is penerally accounted : 
Therefore to fit the Pendulum of a Watch or 
Clock to this Solar day and hour : 7. By the 
Revolu ton of a fixed Star to the ſame point 
again after one or more Revolutions ( which 
you muſt curiouſly obſerve by fixing your eye 
to a pcint.) If the Motion for one Revolu- 
tion want 3'. 56" of 24 hours, or for two, 
9. 43", for three, 4c'. 39', ©c, then doth 
your Watch go true to the Equal or Middle 
Mation of the ©), if otherwiſe, the P:n.u'um 
muſt be altered to make it go ſo,. II, By a Sun- 
dz1l, which though it be made never ſo exac, 
and your Motion fo too, yet there will be a 
con{iderable difference after ſome dayes , nay 
even in one day, all which falls out by: reaſon 
of the inequality of Natural Dayes, ( which at 
laſt is ſetled and demonſtrated by Mr. Willzam 
Flamſt:d , from whom- (if God. continue- his 
health) Aſtronomy hopes for a better - Dreſs; 
Eut this Mannal will not-admit- the Table of 
Equations, which. you may find in Monſieur 
Hugens's 
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Hugens's Horolopy , -whereto you are 'referred, 

Laſtly, there is added a Table of the Right 
Aſcenſion of the (#®), and a Table of the Rught 
Aſcenſeon of the Stars of the greater Magni- 
tude, that when any of them comes into the 
Meridian, by ſubſtraQing that of the @) from 
that of the Star (adding 24 hours, if need be) 
leaves the hour of the night. 

And there is an Excellent and nſeful Table 
the laſt of all, of 22 Stars, which here never 
riſe or ſet, and are conſtantly ſeen, which Ta- 
ble ſhews thefr Righe Aſcentions, and their 
Time and Azimuth when they come under the 
Pole Star ; therefore if you hang up a Thred 
and Plummet, and looking through a ſmall hole, 
(to take away the Stars ray) obſerve when any 
of theſe Stars come with the Pole Star to that 
Perpendicular ; If you ſubſtradt the (©) Right 
Aſcenſion, from the hour of the Stars coming 
under the North Pole, you have the true time 
of the Night to a minute. Many other uſes 
may be made of this Table, but there is not 
roon here to ſet them down. 

The Table of Right Aſcenſions of the (#) is 
very exad to a ſecond, to every degree of the 
Ecliptick 3 and becauſe the North-Signs have the 
ſame Right Aſcenſion with their ReſpeCGive de- 
grees of the South-figns 12 hours difference : 
the Table is contracted, and the common parts 
do anſiver two Columns: For finding the Part 
preportional for the (®) minutes, the differences 
are ſet down to ſeconds, and may by ſapplyed 
from the Table of Parts Proportional, if you 
enter the Io differences under 6, as you did for 
the Log. under 10. 

The Table of the Right Aſcenſions and De- 
clinations of one hundred of the Principal 
fixed Stars are rectified to the year 1680, and 
are taken from Ricciol#; his laſt Book, Entituled 
Aſjtronomia 
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Aſtronomia Reformata, are more exaQ than any 
other extant, and have their Differences ſet by, +» 
for every ten years to reCtifie them, and were 
thus done at the deſire of that Worthy and 
Able Phyſi:ian, and Incomparable Mathema- 
tician, Sir Charles Scarbrough, for the benefit of 
the Induſtrious Seaman. 
The laſt Table of the Stars about the North- 
Pole, are Calculated for the Latitude of Lon- ? 
1 don, and for the year 1680. Any Artiſt may 
| compute them for other Latitudes , obſerving 
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that all ſach Stars whoſe Right Aſcenſions are 
above 92. 14'. 10'. and under 1899, 14'. 10", 
paſs the Meridian before they come under the 
Pole-Star , all the other Semicircle contrary, 
This Table will be welcome to thoſe that make 
| Obſervations of the Stars, to know the true 

time of the night, and to re&ifie their Pendy- 
| tum Watches by : To all whom, let their Dajyes 
| and Nights be Fortunate. 
| 
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from Unity to 10e00, by which, and the Table of | 
» the Logarithms of all Numbers under 100000 may 
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i795 


1853 


| -1867 


5* 
TIC 
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39] 2544] 2557] 2579] 2553] 2596] 2609|r3 
4c| 2622] 2635} 2648] 2662| 2675] 2688;r3 
41} 270T| 2714] 2728| 274T] 2754 2768|r3 
- [42] 2787} 2795] 2308} 2822] 2835] 2849.13 
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267:18:20 17:49:12 51:29:26 Nj} 0: 14 | O00: 12 DX 
108:29:55 07:14:09132:32:39 d 0: 41 | 01:06 S| 
11:25:16 07:25:41 28:45:26 N 0: 36 O1: 12 $ 
09 4:45:56 06:39:04 16:37:56 N 0: 35 | 00: $36 
235:08:00}17:90:3 2] [4543524 N| 0: 27 00: 48 S 
244:06:35}16:16:26 22:15:49 N| 0: 26 | 03508 £ 
255:26:19117:01:45 55 17:24 N| 9: 2x3 | 00:48 S 
137:57:22 O9:L11I:i9 07:26:30 S] 0: 30 Q2: ZO <A 
147:47:45[09:51:11113:39:58 N] 0:33 | 02: 51 & 
173:09:46 2 17:32:3 9116-20:52 N 0:34 | 93 2 $ 
Tor 1:91 [10:03:07 |21:26:48Nor3e | 92: 54 © 
164:14:55 [2:57:00 22:14:32 N O: 35 | OJ: 74 C 
149:41:16(09:58:45124:59:42 N| 0:35 | 935 5+ c 
147:30:16199:50:0: 18:19:09 Nf 0: 35 | 02:49 © 
76:38:30 OF3:14:34 21-00; T4 &] 0:26 | 00: 42 £ 
2 24:59:22 14:59:56 08:09:58 >| 0:32 O0.: 24 A 
218:21:44114:33:27] 4:39:54 S| 0:33 | 0:5 42 A 
276:29:32|18:25:58]35:31:25 NÞ 0:20 | 907 24 A 
:60:0 1:26117;20:0612:51:46 | 0:28 | 05:42 5 
239:31;1r[15:58:04Þ02:49:76 $} o: 33 | Of: 48 A 
252:29:46]16:49:59]09:39:30 5| 0: 20 | ON: zo 
244:55:01016:19:49}15:14-30a S| ©: 33 01:00 A 
261:34:02117:2%:3]04:43:46 N| 0:9 00:39 S 
279:24:4325:17:39Þp9:$3:14 N| 0533: | 025 #2 A 
24:26:40 05:27:47]97:17:32 Nj 0: 33 00:24 A 
277:90:52[05:11:28]06:01:26 N| 0:3T | 00: 438 A 
574:47:44|24:59:11108:35:36 8| 0:39 | 00:57 5 
178:34:24|[25:15:37]00:34:I14 $4 0:3! | 00:42 £ 
37):37;27125-15:5C 1:26:56 : 0: 31 | 20:2:36- $ 
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A Talle of the Longitudes, Latitu4es, Sight Aſcenſion, Declination of 160 ef the mcſt Notable 
Stars toy Anno 1680, with the Difference for every 'ſen Tears, 


= Names of the Stars, Lirguuae{ La.1 uae q ajc. 
_ O 44 4 O FM Oo 
2| The 34 in Ortons belt] [] 20:06:03125:21:19 © 00 Tt: 
| 3jPeza/ws in his mouth|82327-:28:19] 22:06:20. ew: 
2 In his thigh, ſheat 24:57:13 31:08 :20% id 4 2 
2|Bright in the wing| K19:02:43[19:24:59N [7 +2" 
2(Br.X. Pth? lower w.}{04:43:13]12:37:10) 2582 
2|Perſeas in his {ide - 27:17:21 30:25:50 PRs” 
Z Caput Meduſ: - - 5 21:49:03 22:22:40\| ie 
4\Southern fiſh occipni]{16:56:05]07:17:co mw 
31Bright  betwixt K|Y'24:13:05 09:04:00) 
4\Sagittar. in his head |Vy09:95:3319 145510) 
1|Scorpions heart - - |,205:18:33,94'26:30 © 
2[[n his forehead nor:þ[1N:8,40:03191:06:55) 
3{In his foreh. middle(1}]:8:03:1 [97:57:40 5 
2 [1 his foreh, South M: 8:28:53 05::0:40 $ 
21S-rpents neck br. X[1][17:33:53[25-3 3:50 
11Þ#/1s eye South =» - TIo5:18:36105:30:50 Q 
215ut1s Northern eye 1Toz:59:96122:30- 50 » 
| ? The loweſt of H:ad-: Tot: 7:08[25:4:20 J 
' 2|Hiz Northern horn [T18:03:5: 05:20:30 $ 
3|His Southern horn [TI19:58:53j22-13:39 $ 
3 Brighteſt of tne 7 X T525:37: 45 03:59:90. 195 
I Virgins Spike 19:22:52 11:59:30 5 +4, 
z[Br. X in her Girdleſ:07:91.52]23:45:30) | 
3 Din lmiatrix - = - $$0$,20:32: Io:15:00\ = 
21 GreatBears ſhoulder [1 10:41:32[49:4919 | Fl; 7, 
2[Next under it - - - |S): 5i:92þ45:05:495| YI; - 
2|Br. * hinder thigh |>1,25:37*33 47:95:49 £4 
;\Bright on his ba: k[ $176 33920517 27:10 5] 
2/In his Rumy Aliot [MNfo4:19:33]5 4:17:45N 
2\Middle in the tayle |M11:04:59156.2T:10N| l.o 
2\Laſt in the Tayle - - M22 20:13j54:245195] Ml 
2\The Pole Star - - -|[[24:29:53155:595595]| Ml: 2 
2/ Little Bears (houlder: $108:28:1-172:48:40% 


—_— 


(F] 


'# Declina.i 197. 1 Idiff.r. a tif. dic 10 jj 
-* "Ea h " a / : 
03::903:T2[05,20,13102.09 20 $| 0.30 | 00,20 $ 
322:T2:00| 1.28.,48[08 27,02 N| 0,31 | 02.36 A 
34 2:06:12 22,46.25126.22 09 N] 0.29 ] 93.,co9 A 
342:13:08[22 48,52113.29 29 N| 0.39 | 03.09 A 
258, 25 2:12[23.55 29]13 26.08 N| 0. 20 | 03.24 A 
045:04 42193-16.03]48.39.42 N| o. 35 | 92-36 AP 
$o4r-53:18[22.47.33[39.41.30 N| 0.39 | 92.30 A 
345:98:40[23.09.35[51.33.26N| 0. 29 | 93.18 A; 
026:25:3819T.45.,390or 13.00Nj 0.32 | 03.092 A 
282:47:37 18.51. 51.12,21.24,24 $| 9.47 | oo, as S 
242:29:04[16.09.36;25.35.42 $| 2.37 | 01,36 A 
235:40:51115.46.43;18.49.48 S, 0.35 | 01.54 A 
35:45:2 [15.43.96121.37.40 $1 0.36 | 02.00 A 
234:58:31ÞT5» 39.54 TRITY .42 $| 0.39 | 02.06 A 
232:09::0|15-28,36:07,20.24N| 0,30 | 02.26 $ 
964.:24:76 04.17 37(I5.55.10N 0.34 | 01,50 A 
075:21:54195.95.07-28,20.38 N| 0,39 | c0.48 A 
079 279:18]25,18 2920 57.22 Nj 0,36 | 00,42 A 
304.4 0:4894.09.47j18.3352 \ 9.34 01,42 A 
069,22,35]94-01.30{r4.59.02 Nj ©, 34 | 01.42 A 
252,09.49[93.28, 39/23.13. 36 Nj 0.35 j 02,06 A 
197.06.57]13.08.28{09.27,00 Sj, 0.31 | 03.15 A 
189.5 4.46 T2.39.39}35. 09 42 Nj 0. qr | 02,24 6 
191,26,;6]12.46 27 2.41.34 N; ©-3I | 03, 1s $ 
650.56.52110.43.41163.28,26 Nj 0.40 | 03.12 $ 
15£0,32.55119.42.IT|58,05.26 N; 0.39 | 03.12 $S 
174.c6,58|[T.36.27|55,30,06-N; 0.33 | 03.12 $ 
179.8J2,0{[IT.59. 28] 58.47.96 N, Os 32 OZ, 12 $S 
1599.54.08] 12.39.36;57-43.24 N; 9.27 | 03.18 $ 
197.42.20113,T0,501]56.37.15 Ni ©.25 | 03,12 $8 
203.41.25[13.34,46]50.57,08 N! 0.24 | 22,06 $8 
009.14.10{00,34.57187.35,03 Ni 1.16 | 03.24 A 
222,40.05 14.59,40!75.38.00N 9,0T } OO, 15 f 
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Stays names that 
1] never jet, an will 
be under the Pole 
Star, 


r Eaſſioperas hip - 
2.--- her knee - - 
3 In P:rſers fide - 
4 Great Bears lip 
5-Inhis letr knee | 


ciaht afe. 


1n time 
«under the 


Pole > 
- 

12438,0T 
[3,08,33 


#--0 


dint, 
ber.the 
pole 
pole, 


| / 
00,07 
03,25 


{1 


15,1 5539 
20,12,11 


-6 Lower leader 
7 Upper th? wain 


10 Rump 


S_ 


| — 


[5 Lower of lit. B. 


23,73,2x 
22555342 


8 Thelower in [N]23,42,52 
9 The upper - -{00,:1,33 


I — 
- 


[r Laſtbut one'tay or,07;09 
12: Laft of the tayl lor, 29,05 
13 Laſt turnof Dr,o01,48,12 
14 Upper guard 1.B 02,24,32 


02,58,42 


18 C:th-w lefr fho. 
119 In his Girdle - 
20 Right knee - -- 


16 Br. Drag-hea 
17 Upp.turn of D.| 


05,25,26 
©6, 38,11 
08,43,06 
08,55," 4 


22 Inherbreſt - - 


—_— 


28 Caſſiopeas chair 


t1,41,37 


21,16,04 I1,59 


14,40 
02,19 


OI.42,26 


— — 


1.4 mot nſeful Table, whereby the true 

tne of ibe Night may be known to a mi- 
nut, without knowing the Meridian, 

he:zht, or diſtance of the >. - 


Azuimuth 
z24er 
Fo!e 


>6 


if 


O 
00,0T,00 
30,30, ZO 
:2,21,50 


Or,51,30 


A 


01,53440 


127,09 
12,07 
06,26 


| 


or Aliot 00,39,18|00,18 00,02, 30 
A ads 


—_— 


0 3,40 
05,40 
T0,52 
26,06 
26,38 


of — 
. 


:3»17 
34,54 
27,20 
24343 
I7,31 


1,32 


k 2,20,56 


02,05! 


r10,21[- 


apts wW 


01,29, JO 
9 2,57, 00 
02,35, 22 


wag; 
00,25,00 
02,55,00 
OT 1434 

'02,01T1,50 
02,20,12 


_—_ 


[ SSSSS1 SSSSSl Star |] mma mma [from Mer 


03 ,42,44 
O3$51,20 
23,T0,0 
2.3,04340 
2T,21,40 


Oo 
vw 
> 

OO 


YL. 


/ 


dv 
Cc) 
= 

vo w | gy w 


| Angnitude 
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uw rv I w vn ww Ivo rp vp | weawwa 
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Lahtuds of Places 


Arundel $I oof London $i 52: 
Briftoll {51 35) Zecester |52 45' 
Buckingham Lincolu |55 20 
Bedford Lancafrer |54 x5. 
C; anterbury| Notingham 5ro00 
Chefter © Norihangt” 52 24 
Calchefter Norwich \52 45 
Cambeidg Newcaſtle |;5 12 
Carliſle al Oxford |\5x 50 
Dover  Portsmou:\gx 08 
Dorcheſter Pltmonth \co 36 
Darhy Reding |\51 40 
SunCwin Sal, wry |FI I2 
Dubhn.- Stafford |52 to 
Exceter Shrorgſbsl 52, 50 4 
Edenbeo: Stanfor. v2, 44 
Falmouth | 56 221 Winches fo Zo 
Gloceſter |52, 00 Worcefter |52 2x 
_—_ 52 5oll Warwick |52 30 
Tprrnich (52, zo| Larke {54 05 
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